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METHOD AND APPARATUS FOR BORING DRAIN 
HOLES IN GROUND 

BACKGROUND OF INVENTION 
1. Field of the Invention 
This invention relates to a method and a device for 

boring holes and more particularly, but not exclusively, 
for boring holes in soft ground, such as clay, to provide 
drain holes in such type ground. The invention also re 
lates to placing drainage means in such holes in order 
to provide a proper drainage path along the hole. 

2. Description of Prior Art 
It is well known that soft land formations, which re 

sult from an accumulation of water with clay or the like 
material, causes very serious problems. For example, 
landslides which are currently happening in populated 
areas is just an example. It is also well known that clay 
or similar type earth materials which are not easily per 
meable to water would become ?rm and constitute a 
good base for constructions if they could be maintained 
dry. 

SUMMARY OF INVENTION 

According to the presently available method, drains 
are placed in land formations by making spaced-apart 
holes and placing either subsequently or at the same 
time an elongated ?exible drain which could be a cor 
rugated plastic body surrounded by an impregnated ab 
sorbent paper. One limitation of existing methods is the 
depth to which the drains can be placed, with the result 
that if the lower extremity of the drain is not far enough 
into the ground, drainage will simply be insufficient and 
unsatisfactory. A further limitation in existing methods, 
especially when working on soil which is susceptible to 
landslides, is the limit of the weight of the equipment 
which can be tolerated on the surface. 
There is thus a need for the provision of the place 

ment of drains sufficiently deep in ground that once 
drainage is in operation the ground will be ?rm and 
solid, it will not be susceptible to landslides and it will 
therefore be possible to use this portion of land for con 
struction purposes or the like. 

In accordance with the present invention, there is 
provided a method and an apparatus by means ofwhich 
it is possible to insert drains to relatively unlimited 
depths of at least, for example, 100 to 175 feet. 
According to a broad aspect, the present invention 

relates to a method of making drain holes in ground 
and which comprises boring a hole in the soil by means 
of water jets directed under pressure forwardly and 
rearwardly from a boring device. A drainage bed is de 
tected by means of the water which is introduced in the 
hole by the boring device. A drain element is also in 
serted in the hole by the boring device and released 
therein before retracting the boring device. 
According to a further broad aspect, the present in 

vention provides a boring device comprising a rigid hol 
low tubular body having a nozzle at an end thereof and 
connectable means at an opposite end for securement 
to a water delivery means. The nozzle has a forwardly 
directed jet ori?ce and at least two retro-directed ori 
?ces. Means are further provided for releasably engag 
ing an end of a drain element to be positioned in a hole 
bored by the device. 
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It would appear to be advantageous to form the water 

jet by supplying water under a high pressure, for exam~ 
ple, of 4,000 to 5,000 psi to a nozzle. 

In other words, the method according to the inven 
tion is accomplished by forming a hole by water jetting 
at extremely high pressure using a nozzle, and option 
ally using the jetting nozzle as a means of pulling the 
drain down the hole. 
Depending on the type of soil in which the drainage 

operation is carried out, the drain may be inserted dur 
ing the initial passage of the jetting nozzle or the hole 
may ?rst be formed to the desired depth and then the 
drain will be inserted by again passing the jetting nozzle 
down the hole, at a lower pressure. When the hole is 
formed ?rst, and the drain is introduced later, the lower 
pressure will for example vary from 1,000 to about 
4,000 psi, preferably about 2,000 psi. 
When the drain is introduced at the same time as the 

hole is being made, as for example in clay formations 
which are not solid enough to maintain the hole side 
walls for any length of time, the pressure will be ex 
tremely high, for example, from 4,000 to 5,000 psi. If 
the conditions of the ground permit, it is of course pref~ 
erable to insert the drain at the same time as the hole 
is being drilled, because this will require only one oper 
ation instead of two. 
After having reached a drainage bed, for example, a 

sand bed, and having inserted the drain into the hole, 
which will be indicated by a sudden disappearance of 
water in the drilled hole or sand coming to the surface 
of the hole, the nozzle will be retrieved, while making 
sure that the drain remains in place at the bottom of the 
hole in contact with the drainage bed. While practicing 
this method, care should be taken to balance the vari 
ous water jets, if more than one is used, in order to 
make sure that the drilled hole extends in the desired 
direction in the ground without too many small devia 
tlons. 

BRIEF DESCRIPTION OF DRAWINGS 

In the drawings which illustrate the invention, 
FIG. 1 is a perspective view of the apparatus utilized 

to form the drain holes; 
FIG. 2 is a fragmented sectional view of the boring 

device, and 
FIG. 3 is a view of a drain end adaptor. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
Referring to the drawings, the boring device 10 ac 

cording to the invention comprises an elongated hollow 
cylindrical body 11 which is provided with connectable 
threaded ends 13 and 15. The end 13 connects the de 
vice body 11 to a hose 17 which will be used to deliver 
water under high pressure (see FIG. 3) to the device 
10. The end 5 connects the body 11 to a nozzle 19 
which will now be described. The nozzle 19 has a semi 
ovoidal longitudinal section, it being understood that 
its cross-section is circular. Coinciding with the longitu 
dinal axis of the nozzle 19 there is a front ori?ce 21 
which is in communication with the hose 17 to deliver 
water under extremely high pressure. The nozzle 19 
also comprises peripheral converging conical portions 
I3, 15 which are slanted towards one another to form 
a junction 18. Opening in the slanted conical portion 
13 there are ?ve back ori?ces 14 which are formed at 
an angle of 90° with respect to the conical face 13. 
However, this angle can vary appreciably depending on 
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circumstances. Consequently, the orifice 21 will consti 
tute the forward jet of the nozzle 19 and the five ori 
?ces 14 will de?ne the retro jets of the nozzle. 
A hook 22 is secured to the outer wall of the body 11 

and serves to carry the drain (not shown in detail) as 
the nozzle 19 penetrates into the ground. In order to 
protect the hook 22, as well as the drain, from sur 
rounding material and to help in the unhooking of the 
drain when the nozzle 19 has reached the drainage bed 
and when it is desired to pull out the nozzle 19 from the 
hole 37, there is provided a V-shaped guard plate 23 
which is formed from a narrow strip of metal. Referring 
to FIG. 2 of the drawings, it will be seen that the guard 
plate is very long and de?nes a shallow V con?guration 
to provide two sloping walls. 
The operation of the boring device will now be de‘ 

scribed with particular reference to FIG. 3 of the draw 
ings. The device body 1 l is connected to the water hose 
17 and a nozzle 19 is ?tted to the front end 15. The end 
of the drain 31 is secured in a drain end adaptor plate 
25 by riveting or other suitable means and the nozzle 
is thereafter oriented in a vertical direction towards the 
surface of the ground. A securement hole 26 is pro 
vided in the tapered forward end 24 for attachment to 
the hook 22. The plate 25 is constructed of metal or 
other suitable material. 
The water pump 27 which is mounted on a movable 

platform or vehicle 29 provides water to the device 10 
at a pressure of between 4,000 and 5,000 psi and with 
a water volume of 56 U.S. gallons per minute. As the 
water exits from the nozzle 19, it breaks the soil parti 
cles and the front nozzle will penetrate into the ground 
by the force created by the retro jets 14 which also en 
large the hole 37. The boring device 10 also carries 
with it the drain 31 which unrolls from a cylinder 33 
mounted at a convenient location. Preferably, the drain 
is very close to the hole 37 whereby it can extend verti 
cally therein not to be damaged by the edge of the hole 
37. For example, the drain can be secured to the vehi 
cle 29 with the hose l7 and drain 31 extending verti 
cally downward into the hole 37. As the nozzle bores 
the hole and entrains the drain 31, water accumulates 
in the hole and ejects the sludge through the hole open 
ing until the nozzle hits a drainage bed. When a drain— 
age bed is attained the sand particle of the bed may rise 
to the surface through the hole or the volume of water 
coming out of the hole may diminish indicating that 
sub-soil drainage is taking place. 
The boring device 10 is retracted from the hole, and 

the latter may be ?lled with sand or will collapse with 
itself depending on the soil hardness and the size of the 
hole in a specific time period. The retraction is accom 
plished by reversing the rotational drive of the cylinder 
35, the latter now operating as a hydraulic retrieval de 
vice. As soon as the boring device 10 starts its ascend 
ing motion in the hole 37, the drain is being unhooked 
from the hook 21 and it therefore remains in contact 
with the drainage bed at the bottom of the hole. This 
is made possible because of the particular shape of the 
hook 21 and the presence of the guard 23. As shown 
in FIG. 2, the hook 22 has an opening 34 which extends 
angularly outward and downward of the body 11. The 
guard plate 23 protects this opening, as the hole is 
being bored, and also guides the end 24 of the adaptor 
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25 during retraction. 

lt will be realized that this system can operate with 
relatively light equipment located either remote or at 
the site of the hole so that when the ground is very soft, 
there is no excessively heavy weight bearing on the soil. 
The equipment may also be located remotely from the 
hole and only the device, hose and drain brought at the 
immediate site of the hole to be dug. 
An advantage of the Applicant‘s method is that there 

is an automatic sensor which tells the operator when 
the boring device has reached a drain bed, that is, the 
sand or the drainage bed is now in contact with the 

drain. 
The drain element, per se, is a commercially avail 

able article and consists of a ?at paper ?lter jacket cov 
ering a corrugated plastic core which forms elongated 
drain channels within the jacket and throughout the 
length of the drain. Of course, other type of ?exible 
drains, such as tubes, etc., may be positioned in the 
hole by the boring device. 
From tests conducted in the ?eld, it was found that 

with a boring device for boring holes of approximately 
6 to 10 inches in soft clay and operating at from 4,000 
to 5,000 psi, that the device would progress at approxi 
mately 20 feet per minute down to about at least l00 
feet with no obstructions being encountered. 

I claim: 
1. A boring device for boring a hole in soft ground, 

such as clay or the like, and for insertion of a drain ele 
ment in said hole, said device comprising a rigid hollow 
tubular body having a nozzle at an end thereof and con 
nectable means at an opposite end for securement to 
water delivery means, said nozzle having a forwardly 
directed jet ori?ce and at least two retro-directed ori 
?ces for causing penetration of said body into said 
ground, and hook means secured to an outer wall of 
said tubular body for releasably engaging an end of said 
drain element to be positioned in a hole bored by said 

device. 
2. A boring device as claimed in claim 1 wherein said 

nozzle is removably secured to the end of said tubular 
body whereby to provide nozzles having different size 
or location of said ori?ces. 

3. A boring device as claimed in .claim 1 wherein said 
water delivery means is a hose connected to a water 
pump capable of delivering water to said hollow body 
at a pressure of from 4,000 to 5,000 psi and at a rate 
of 56 U.S. gallons per minute. 

4. A boring device as claimed in claim 1 wherein said 
hook means for releasably engaging an end of a drain 
is a hook secured to said tubular body and having a 
hook opening facing in the direction of said nozzle. 

5. A boring device as claimed in claim 4 wherein 
there is further provided a guard plate secured to said 
body and positioned in front of said hook opening and 
de?ning a sloping wall extending outwardly from said 
hook opening sufficiently to protect said hook from a 

bore sidewall. 
6. A boring device as claimed in claim 5 wherein said 

hook opening extends angularly outward whereby to 
facilitate disengagement with a drain end adaptor plate 
secured to said end of said drain which is secured to 

said hook. 


