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57 ABSTRACT 

A guide or centralizer characterized by a plurality of 
radially inwardly projecting wire bristles formed in a 
ring brush assembly for engagement with the elon 
gated drill string sections of a rock drilling apparatus. 
The resilient character of the brushlike guide prevents 
scoring or galling of the drill string section outer sur 
face under heavy lateral forces tending to deflect the 
drill string. The brushlike guide also serves as a dust 
and rock chip seal for a joint breakout mechanism. 

4 Claims, 6 Drawing Figures 
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RESLIENT DRILL STRING GUDE AND SEAL 

BACKGROUND OF THE INVENTION 

2 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings and in particular FIG. 1, a 
In rotary and percussion rock drilling the longitudinal 5 mobile rock drill apparatus is illustrated and generally 

feeding force exerted on the elongated drill rod sec 
tions making up the drill string together with other 
forces exerted thereon often tends to produce lateral 
bending or deflection of the drill string. Such lateral 
bending is usually limited by guide bushings or central 
izers which journal the drill string to maintain proper 
direction of drilling and to prevent buckling of the 
elongated drill rod sections. Under conditions of heavy 
lateral deflection forces the outer surfaces of the drill 
rod sections are often scored and galled from contact 
with the guide or centralizer bushings. Such scoring 
creates trapped tensile stresses in the surface of the 
drill rods to the extent that cracks are formed which 
grow progressively larger and with continued use of the 
drill rods eventually cause an early and complete frac 
ture thereof. Moreover, the need for dust seals or rock 
chip deflectors for breakout mechanisms and other an 
cillary devices on drilling apparatus cannot be satisfac 
torily met by close fitting bushings of solid material be 
cause the scoring problem arises. Prior attempts to use 
nonmetallic seals which are engaged by the rotating 
and axially moving drill rod have been unsuccessful be 
cause the seal itself is quickly destroyed from frictional 
wear and heating. 

SUMMARY OF THE INVENTION 

The present invention provides an improved drill 
string guide or centralizer for substantially preventing 
large lateral deflections of a drill string without tending 
to score, scratch, or otherwise damage the outer Sur 
face of the drill rods themselves. 
The present invention also provides an improved seal 

or dust and rock chip deflector for use on joint break 
out mechanisms or other ancillary devices on drilling 
apparatus which is not subject to scoring the surface of 
a drill rod and which also is operative in a dust laden, 
nonlubricated environment without tendency to early 
failure from wear or overheating. 

In accordance with the present invention a brushlike 
arrangement of radial inwardly projecting bristles for 
engaging the outer surface of tubular drill rods and the 
like provides for bearing forces exerted on the drill rods 
themselves to be distributed over a relatively large area 
of the drill rod surface in a nondamaging manner which 
provides for greater useful life of the drill rods as well 
as the guide and seal means itself. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a front elevation of a mobile percussion 

rock drilling apparatus; 
FIG. 2 is a side elevation of a drill string section joint 

breakout mechanism of the apparatus of FIG. which 
includes the resilient brushlike drill string guide and 
seal means of the present invention; 
FIG. 3 is a partial section view of one of the brushlike 

guide and seal members of the present invention; 
FIG. 4 is a view taken from line 4-4 of FIG. l; 
FIG. 5 is a side view of an alternate embodiment of 

the present invention; and, 
FIG. 6 is a partial front elevation of the drilling appa 

ratus of FIG. 1 illustrating a second alternate embodi 
ment of the present invention. 
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designated by the numeral 10. The apparatus 10 in 
cludes a crawler type undercarriage 12 upon which is 
mounted an elongated support or mast 14 for support 
ing a drill motor 16. The drill motor 16 may be of the 
fluid operated rotary-percussion type which is operable 
to rotate and impact a drill string 18 made up of a plu 
rality of elongated tubular drill string sections or rods 
20 coupled end to end for transmitting rotation and 
percussive energy to a rock penetrating bit portion, not 
shown, so as to form a drill hole 22. The drill motor 6 
is mounted for reciprocable movement along the mast 
14 and is adapted to exert a longitudinal feed force on 
the drill string 18 in a manner well known. 
The rock drill apparatus 10 includes a joint breakout 

mechanism 24 mounted on the mast 14 and suitably 
adapted for engaging longitudinal splines 26 on the ad 
jacent ends of two joined drill rods 20 for breaking out 
or loosening the threaded connection therebetween. 
The breakout mechanism 24 includes housing portions 
28 and 30 (FIGS. 2 and 5) supported on a member 32 
which is retained for longitudinal movement along the 
mast 14. The housing portions 28 and 30 are provided 
with longitudinal bores 34 and 36 through which the 
drill string projects. The breakout mechanism 24 in 
cludes suitable jaw means 38 movable in the bores 34 
and 36 for engagement with the splined portion 26 on 
the drill rods 20 for breaking out a threaded connection 
therebetween. A more detailed description of the 
breakout mechanism 24 and its operation is disclosed 
in U.S. Pat. No. 3,680,412 to J. R. Mayer, et al. 
During normal drilling operations the breakout 

mechanism 24 is positioned near the lower end of the 
mast 14 as shown in FIG. 1 where it is in readiness for 
breaking out a threaded connection between two . 
joined drill rods as the drill string is withdrawn from the 
hole. In this position of the breakout mechanism 24 it 
may also serve as a guide or centralizer to prevent lat 
eral excursion of the drill string during drilling opera 
tions. It has been determined that the use of metallic 
bushings or sleeves in the mechanism 24 for guiding the 
drill string has resulted in severe scoring and metal re 
moval from the outer surface of the elongated drill rods 
due to the sometimes high lateral forces exerted on the 
drill string while it is being rotated and axially oscillated 
during drilling operations. Attempts to prevent damage 
to the drill rods by the use of nonmetallic sleeves have 
also been largely unsuccessful due to the rapid degra 
dation of the sleeves from frictional heating and wear. 

The aforementioned problems have been substan 
tially eliminated with the present invention. Referring 
to FIG. 2, the housing portions 28 and 30 are respec 
tively provided with resilient drill string guide and dust 
seal means generally designated by numerals 40 and 
42. The guide and seal means 40 and 42 are character 
ized by a plurality of circular brushlike devices 44 com 
prising radially inwardly projecting wire bristles which 
are in relative sliding engagement with the outer sur 
face of the tubular drill rods 20 for guiding the drill 
string 18 and for substantially preventing the entry of 
dust and rock chips into the bores 34 and 36 of the 
breakout housing portions 28 and 30. Each housing 
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portion has a quantity of three brushlike devices 44 re 
tained thereon in alignment with the longitudinal axis 
of the bores 34 and 36 by suitable retainer plates 46 re 
movably fastened to the housing portions. Each device 
44 is characterized by a bristle support ring 48 (FIG. 3) 
which supports the radially inward projecting wire bris 
tles 50. 
For a drilling apparatus capable of drilling with four 

inch outside diameter tubular drill rods, it has been de 
termined that a total of six brushlike devices 44 ar 
ranged in pairs of three, as shown in FIG. 2, can pro 
vide for guiding of the drill string without scoring or 
damaging the exterior surface of the drill rods 20. A 
preferred form of the devices 44 uses from four thou 
sand to five thousand bristles per device with the bris 
tles made of austenitic grade stainless steel wire of 
0.018 inch diameter. It is contemplated that wire in the 
range of approximately 0.015 inch to 0.060 inch in di 
ameter may be used whereas with the use of heavier 
and stiffer wire the total number of brushlike devices 
and/or the number of bristles per device may be re 
duced. An interference fit of approximately one-half 
inch between the bore diameter of the devices 44 and 
the drill string section outside diameter is suitable for 
4 inch diameter drill rods. A reduced number of brush 
like devices 44 may be used as shown in FIG. 5 if it is 
only desired to primarily use the devices as a dust and 
rock chip deflector or sealing means to prevent clog 
ging of the bores of the breakout mechanism. 
As shown in FIG. 6, the brushlike devices 44 may 

also be mounted directly on the mast 14 near the lower 
end thereof. In the embodiment of FIG. 6 a tubular 
housing 50 is mounted on a plate 52 attached to the 
lower end of the mast 14. A suitable number of brush 
like devices 44 are disposed in the housing 50 and re 
tained therein by a cap 54 to serve primarily as a resil 
ient drill string guide which substantially prevents lat 
eral deflection of the drill string 18 without scoring the 
outer surface of the drill rods or causing severe fric 
tional heating thereof. Moreover, all of the embodi 
ments disclosed herein provide continuous cleaning of 
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4. 
the surface of the drill rods and the spline portions 
thereon thanks to the constant engagement of the wire 
bristle ends with the drill string as the drill rods pass 
through the devices 44. 
What is claimed is: 
1. In a rock drill apparatus: 
an elongated Support; 
a drill motor mounted on said support for reversible 
movement therealong; 

a drill string connected to said drill motor and com 
prising one or more elongated tubular drill rods 
joined end to end, and, 

means mounted with respect to said support to be in 
surrounding engagement with said drill String, said 
means comprising a plurality of wirelike bristles 
projecting substantially radially inward with re 
spect to the longitudinal axis of said drill string in 
such a way that the inward ends of said bristles are 
in relative sliding engagement with the outer sur 
face of said drill rods for guiding said drill string to 
substantially prevent lateral deflection of said drill 
String. 

2. The invention set forth in claim 1 wherein: 
said means comprises a substantially circular brush 

like device including a supporting member for Sup 
porting the radial outward extremeties of said bris 
tles. 

3. The invention set forth in claim wherein: 
said bristles are made of steel wire of a diameter in 
the range of 0.015 inches to 0.060 inches. 

4. The invention set forth in claim 2 wherein: 
said rock drill apparatus includes a joint breakout 
mechanism mounted on said elongated support, 
said breakout mechanism including a housing hav 
ing a bore through which said drill string projects 
and said breakout mechanism includes at least one 
of said brushlike devices mounted on said housing 
for guiding said drill string and for substantially de 
flecting drill cuttings from entry into said bore. 
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