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[57] ABSTRACT 
A device for boring holes or cleaning conduits com 
prising a body having a front end and a rear end. For 
ward drive means are provided at the rear end of said 
body for receiving ?uid under pressure from a ?uid 
delivery means. A boring head is rotatably mounted in 
the body and projects from the front end of the body, 
The boring head has a boring member at its free end. 
First passage means are provided in the body for di 
recting ?uid to the forward drive means to impart a 
forward force on the boring head. Second passage 
means are further provided for directing ?uid to a 
third passage means in the boring head for ejecting 
?uid tangentially from the boring head to impart a 
torque to the boring head. 

5 Claims, 4 Drawing Figures 
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BORING DEVICE 

BACKGROUND OF INVENTION 

:1. Field of the Invention 

The present invention relates to a device for boring 
holes, cleaning pipes, tubes and which is operated by 
?uid under pressure. 

b. Description of Prior Art 

Devices for cleaning pipes, using ?uid pressure to ro 
tate a cutter, are known as shown, for example, by US. 
Pat. No. 2,710,980 issued June 2 l, 1955, C. B. Pletcher 
inventor, and by US. Pat. No. 3,l67,l26, issued Jan. 
26, 1965, H. W. Reineke Jr. et al, inventors. These de 
vices, however, have disadvantages. No suitable means 
are provided for readily adjusting the rotational speed 
of the cutter to suit different operating conditions. Fur 
ther, the devices do not have satisfactory forward drive 
means. US. Pat. No. 2,710,980 attempts to provide a 
component of force to drive the device forwardly by 
angling the ?uid passages rearwardly. However, the 
?uid streams emerging from these passages impinge on 
the cutter member of the device thus providing a rear 
ward force component which substantially negates the 
forward force component. This type of device could 
not be utilized for boring holes as the propelling force 
would not be suf?cient to drive the device through a 
hard surface. This particular device is restricted to 
cleaning pipes. 

SUMMARY OF INVENTION 

It is a feature of the present invention to provide a de 
vice for boring holes or cleaning of the above type 
which has means for adjusting its forward driving force 
and torque to suit varying operating conditions. 

It is a further feature of the present invention to pro 
vide an improved boring device of the above type 
which can be driven forwardly in a more satisfactory 
manner and bore through harder obstacles than the 
prior art. ' 

According to a broad aspect, the present invention 
provides a device for boring holes or cleaning conduits 
comprising a body having a front end and a rear end. 
Forward drive means are provided at the rear end of 
said body for receiving ?uid under pressure from a ?uid 
delivery means. A boring head is rotatably mounted in 
the body and projects from the front end of the body. 
The boring head has a boring member at its free end. 
First passage means are provided in the body for direct 
ing ?uid to the forward drive means to impart a forward ' 
force on the boring head. Second passage means are 
further provided for directing ?uid to a third passage 
means in the boring head for ejecting ?uid tangentially 
from the boring head to impart a torque to the boring 
head. 
The ?uid ejected through the boring head is also di 

rected slightly rearwardly from the boring head, in a di 
rection away from the abrading and/or cutting means. 
This imparts a further forward force to the boring head 
to drive it in a forward direction for boring a hole or 
cleaning a conduit. 

Preferably replaceable nozzles are provided in the 
boring head to direct the ?uid tangentially and rear 
wardly. The nozzles can be changed thus changing the 
size of the ori?ces to adjust the speed of the rotation of 
the head and the speed of forwarddrive depending on 
the operating conditions encountered. 
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2 
In addition. one or more passages may be provided 

in the boring head to direct ?uid forwardly of the de 
vice. The forwardly directed ?uid serves to ?ush away 
material and also provides for cooling of the boring 
head. 
The device can also be provided with means for guid 

ing it in a substantially straight line when boring a new 
hole in the ground. The guiding means can comprise 
?utes on the body of the device which ?utes extend 
longitudinally of the body and parallel to the rotational 
axis of the boring head. The diameter of the body 
would be the same as the head and the ?utes guide the 
device in a straight line. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention will now be described in detail having 
reference to a preferred embodiment as illustrated by 
the accompanying drawings in which: 
FIG. 1 is a longitudinal cross-section view of one em 
bodiment of the boring device; _ 

FIG. 2 is a cross-sectional view of the device taken 
along line II—II of FIG. 1; 

FIG. 3 is an end view of the boring device; and 
FIG. 4 is a partial longitudinal cross-sectional view 
showing a different embodiment of the head of the 
boring device. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

As shown in the drawings, the device 1 has a main cy 
lindrical shaped body 3 with a forward drive means or 
member 5 connected at the rear end 7 of the body and 
receiving means, such as ?exible hose 121, for deliver 
ing driving ?uid to the device 1. A boring head 9, ro 
tated by the driving ?uid as will be described, is 
mounted at the forward end 11 of the body. The boring 
head 9 comprises an abrading head 13, such as a car 
baloid or diamond head, detachably connected to one 
end of a nozzle carrier head 15. The carrier head 15 has 
a hollow shaft portion 17. This shaft portion 17 is rotat 
ably mounted within a cylindrical bore 19 in body 3 by 
a bearing arrangement 21. The bearing arrangement 21 
can comprise a set of thrust bearings 23 and a set of rol 
ler bearing 25 positioned by suitable spacers 27, 29 and 
a bearing sleeve 3]. Locking nut 33, threaded on shaft 
portion 17, and locking nut 35, threaded into body 3 
adjacent end 11, maintain the bearing arrangement 21 
and nozzle carrier head 15 in position in the body 3. 
The end 37 of hollow shaft portion 17 abuts with the 

thrust drive member 5 at the rear end 7 of body 3. The 
forward drive member 5 comprises an adapter member 
39 having a socket 41 at one end‘for snugly receiving 
the end 37 of shaft portion 17 in a roller bearing 24 po 
sitioned in‘the socket 41. The member 39 is screwed 
into a threaded bore 43 in the body 3. A threaded con 
nector portion 45 on member 39 receives the ?uid de 
livery means which is hereinshown in the form of a ?ex 
ible tube 121. 
A passage 47 extends axially through member 39 

leading to an axial passage 49 in nozzle carrier head 15. 

Two or more transverse ?uid passages 26 extend 
within the member 39 to provide ?uid to a respective 
driving thrust nozzle member 28 threaded within a re 
spective passageway 30 and constituting‘the forward 
drive means. The nozzle members 28 each have a ta 
pered passage 32 which connects an ori?ce 34 to a pas 
sage 26. The ori?ce 34 is disposed substantially parallel 
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to the longitudinal axis of the body 3 and faces rear 
wardly thereof whereby the ?uid ejected therethrough 
will provide a rearward thrust to drive the head 13 for 
wardly. 

Passage 49 further leads to a chamber 53 within the 
carrier head. The chamber is located in the portion of 
the carrier head which projects from body 3 and is ad 
jacent the abrasive boring head 13. Threaded passages 
55 are provided in carrier head 15 leading outwardly in 
a tangential manner from chamber 53. Nozzle mem 
bers 57 are threaded into passageways 55. The nozzle 
members 57 are bolt-like and have a tapered passage 
59 in their threaded body portion 61 which connects 
chamber 53 with an ori?ce 63 in the outer end of the 
nozzle member. Hexagon-shaped heads 65 on nozzle 
members 57 rest on ?at surfaces 67 formed on carrier 
head 15. The nozzle members 57 are arranged in an an 
nular ring about carrier head 15. While four such noz 
zle members are shown, more or less can be employed. 

Preferably, but not exclusively, the passage 55, in 
which the nozzle members are threaded, slope slightly 
rearwardly of the device so that the ?uid streams 
emerging from the ori?ces 63 are directed in a slight 
rearward direction, away from the boring head 13 to 
impart additional forward thrust as well as the torque 
force to the head 13. The bore head 13 has a threaded 
shank 69 by which it is detachably connected to carrier 
head 15. The bore head 13, when the device is used in 
cleaning, has a diameter less than the interior diameter 
of the pipe or tube being cleaned and slightly greater 
than the diameter of the body 3. The front face 71 of 
the bore head 13 has a shallow conical shape. This face 
71 and the circumferential edge 73 on the bore head 13 
are coated or covered with suitable abrading and/or 
cutting means. The abrading and/or cutting means 
preferably comprises industrial diamonds embedded in 
a suitable molding matrix, as is well known. Because 
the rotational speed of the device can operate up to 
about 14,000 rpm, particularly because of the use of 
nozzle orifices and high ?uid pressure, up to approxi 
mately 3,600 p.s.i. the diamonds are embedded in the 
matrix to a greater depth ranging up to thirteen thou 
sandths of an inch. Because the diamond members can 
be embedded deeper, they do not readily loosen and 
come out during use thus increasing the life of the bor 
ing head 13. 
A central passage 75 may be provided in the head 13 

for directing a small proportion of the ?uid, directed to 
chamber 53, axially forwardly from the chamber 53 to 
cool the head and remove the grounded powder parti 
cles when boring. 

Suitable O-ring seals 77 can be provided in the device 
at appropriate locations in the device, as shown, to 
minimize ?uid leakage. A packing assembly 79 is also 
provided about shaft portion 17, between the bearing 
arrangement 21 and the drive member 5 to further min 
imize ?uid leakage. The roller bearing arrangement 23, 
24 minimizes vibrations in the shaft portion 17 which 
would damage the packing 79 and seals 77 and cause 
leakage of the ?uid. 

in operation, the device is inserted into a bore hole 
or pipe to be cleaned. Driving ?uid, such as water, is 
then passed, under a pressure herein up to 3,600 p.s.i., 
through the fluid delivery means, such as a ?exible hose 
connected to the drive member 5, to the passage 47 
and from there through passages 26 and to the nozzles 
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34 to provide the forward thrust or drive for the head. 
The passage 47 also connects passage 49 to chamber 
53. From chamber 53 the ?uid passes tangentially out 
wardly in streams or jets through ori?ces 63 in nozzle 
members 57. These streams of emerging water cause 
the carrier head to rotate thus rotating bore head 13 
which is attached thereto. With the streams of water 
also being directed rearwardly as they emerge from the 
device, a component of force is provided to assist in 
driving the device forwardly in the bore hole while the 
bore head rotates. The rate of rotation, and of forward 
movement of the device is dependent on the ori?ce size 
and the volume of water being pumped to the device at 
the particular pump pressure. The rate of rotation, and 
of forward movement, can be further controlled by in 
dependently varying the pressure at which the ?uid is 
supplied to the device. 
A jet of water may also emerge forwardly of the de 

vice through the central passage 75. This water jet 
serves to ?ush out the material being ground off by the 
boring head as it moves through the hole. The water 
passing through passage 75 also serves to cool the bor 
ing head. 

In another embodiment of the invention, as shown in 
FIG. 4, the bore head 101 can be formed with a con 
centric, cylindrical portion 103 projecting from base 
105. The base 105 has a threaded projection 107 for 
connecting to the carrier head 15. The forward face 
109 of portion 103 is made slightly concave to improve 
the stability and alignment of the head during boring 
operations. The portion 103 and the base are, as be 
fore, covered with a suitable abrading and/or cutting 
means. At least two passageways 111,113 are provided 
in the portion 103 extending outwardly to the periph 
eral edge of face 109 from chamber 53. The passage 
ways may be twenty thousandths of an inch in diame 
ter. The passageways serve to direct jets of ?uid to 
wash away softer material when boring thus increasing 
the life of the boring head. The water jets also serve to 
?ush away the cut, ground and/or abraded material. ' 
The waterjets also cool the boring head 101 during op 
eration thus further increasing its life. 
The boring device, employing either type of bore 

head 13 or 101, can also be employed to drill new holes 
in the ground. To direct the boring device in a straight 
line during this operation the device is connected, at its 
rear end, by connector portion 45 to a rigid rod-like 
support member 121 rather than a ?exible tube. The 
driving ?uid can be directed through the hollow rod 
member to the device, or through a ?exible tube (not 
shown) carried in the hollow rod member 121. 

In an alternative embodiment, or, in addition to using 
a rigid rod-like member, the body of the device can be 
provided with longitudinal ?utes 115, as shown in F IG. 
3, which extend parallel to the longitudinal and rota 
tional axis of the device. The ?utes 115 serve to stabi 
lize the device and guide it in the direction it is started ' 
in boring a hole in the ground. 

EXAMPLE 

The following is an example of the boring capability 
of the present device. With a head as shown in FIG. 4, 
the device was connected to a pump delivering 45 gal 
lons of water per minute at a pressure of 3,500 p.s.i. 
The four head ori?ces 63 were 2.9 mm. in diameter 
and the passageways 111 and 113 were 0.5 mm. in di 
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ameter. The four forward thrust ori?ces 34 were 1.6 
mm. in diameter. 
With the above specifications, the device was posi_ 

tioned for boring through concrete having a hardness 
of 7,500 lbs/in2 and including a granite aggragate of ap 
proximately 3 inches min. and reinforced steel bars of 
5/8 inch. The device penetrated at a rate of approxi 
mately’3 inches/min. cutting through the steel bars. 
The boring device of the present invention is capable 

of being operated at extremely high speeds ranging up 
to 14,000 rpm. Because of the high speeds at which 
the device can be operated, the abrading and/or cutting 
means on the bore head, when in the form of industrial 
diamonds, are embedded in a holding matrix to a 
greater depth than normal. The diamonds are therefore 
not as easily knocked loose duringr use thus increasing 
the life of the boring head. 
The boring device, after completing a cleaning or 

boring operation, is withdrawn by suitable winch means 
when using a ?exible hose to deliver ?uid. 
We claim: 
1. A device for boring holes through ground compris 

ing a body having a front end and a rear end, a boring 
head rotatably mounted in the body and projecting 
from said front end, said boring head having a boring 
member at its free end, two or more drive jets symmet 
rically disposed about said body rear end and having an 
orifice positioned to release ?uid pressure axially of 
said body to impart a forward pressure to said boring 
head, first passage means for directing ?uid through the 
body to said two or more drive jets, two or more torque 
generating jets symmetrically disposed about said head 
and rearwardly thereof, second passage means for di 
recting ?uid to said torque generating jets in the boring 
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head for ejecting ?uid tangentially from the boring 
head to impart a torque and a stabilizing forward thrust 
to said boring head, ?uid delivery means connected to 
the rear end of said body and in communication with 
said ?rst and second passage means, said drive jets and 
torque generating jets having an ori?ce of selected di 
ameter to provide a predetermined rate of rotation and 
penetration of said boring head at a preselected ?uid 
pressure applied to said ?rst and second passage means 
and to maintain said body in a substantially straight line 
of penetration when boring through ground. 

2. A device as claimed in claim 1 including fourth 
passage means in the boring head extending forwardly 
from the one position through the boring head for di 
recting a small proportion of the ?uid forwardly out of 
the device. 

3. A device as claimed in claim 1 wherein said boring 
head has a projecting concentric cylindrical portion at 
its forward end, the front surface of the cylindrical por 
tion being slightly dished, the cylindrical portion along 
with the forward end of the boring member, carrying 
abrading material, and at least two passageways leading 
outwardly to the peripheral edge of the front surface 
from the one position to direct a small proportion of 
the ?uid forwardly of the device. 

4. A device as claimed in claim 1 wherein said body 
is of substantially the same diameter as said head and 
provided with ?utes extending along its outer surface 
in a direction parallel to the axis of rotation of the bor 
ing head. 

5. A device as claimed in claim 1 wherein said ?uid 
delivery means comprises a ?exible tube connected to 
the rear end of the body. 

>l< * * * * 


