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This invention relates to a method and apparatus _for 
grouting unconsolidated formations and, more particu 
larly, to a method and apparatus for drilling a ’hole and 
injecting grouting material to consolidate the soil around 
the drill hole. ‘ y 

One method for improving the load bearing character 
istics of subsoil containing substantial quantities of sand, 
clay or gravel is to permeate the subsoil with groutto 
form a large, solid mass which is capable of withstanding 
heavy loads. The large mass of consolidated soil also 
prevents lateral slippage, for example, on hillsides. . 
The usual method of grouting is to drive a pipe into 

the soil by pumping water down through the pipe and 
out through a nozzle mounted on the end of the pipe. 
The stream of Water issuing from the nozzle washes away 
the earth and the pipe falls downward into the resulting 
cavity. When the bottom of the pipe has reached the 
desired depth, the ñow of Water is stopped and grouting 
material is then pumped through the pipe and out atthe 
bottom, permeating the surrounding soil. When it has 
hardened, the consolidated earth forms a foundation 
which has increased bearing strength and is resistant to 
lateral slippage. 
V.The grouting tools heretofore proposed have several 
limitations. Since al1 of the grouting material must be 
forced through the jet at the bottom of the pipe, it takes 
a considerable amount of time to inject the grouting mate 
rial into the bore hole. The penetration and distribution 
of the grouting material, also, is extremely limited since 
it isinjected at a single point. ‘ _ ‘ i 

'Attempts have been made to improve the distribution 
of grout in the drill hole by using compound pipe. The 
inner pipe conducts water for drilling and the outer pipe, 
which is provided with holes along its length, distributes 
grouting material. This method is not practical, however, 
since compound pipe is heavy and expensive. _ 

Accordingly, it is an object of this invention to provide 
a method and apparatus for uniformly distributing grout 
in a bore hole. y v 

It is a further object of this invention to provide a 
grouting tool which permits the rapid injection of grout 
in a bore hole. _ 

Another object of this invention is to provide a grout 
ing tool which is adapted to be mounted on standard drill 
pipe. 

In accordance with a preferred embodiment of this in 
vention, the grouting tool has a easing which is secured 
to a length of pipe. A nozzle is secured to the bottom 
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pumped into the pipe it flows outward through the screen 
vand longitudinal slots. This permits a higher rate of flow 
of thegrouting material than is possible through the jet 
and results in a larger distribution of the grouting mate 
rial along the length of the bore hole. ï 

This preferred embodiment ofthe invention is illus 
trated in the accompanying drawings, in which: 
FIGURE 1V is an elevational view of a grouting tool 

suspended in a bore hole. ' A " 

FIGURE 2 is a cross sectional view of the grcuting 
tool. ' A 

FIGURE 3 is a cross sectional view of the lower'por~ 
tion of the grouting tool showing the tool during a drill 
ing operation. , 

FIGURE 4 is a cross sectional view of the upper por 
tion of the grouting tool showing a sinker bar and snap 
ring in engagement with the tube. `  V ` 

FIGURE >5 is a cross section-al View of the grouting 
tool showing the tool during grouting. 

In accordance with a preferred embodiment of the in 
vention, referring to FIGURES 1 and 2, a casing 1 is 
threadably secured to a well pipe‘Z by means of a con 
nector 3. The casing 1 is provided with a plurality of 
longitudinal slots 4 spaced around the circumference of 
the pipe. A tubular screenV 5 is secured to the interior of 
the casing and extends along the length of the slots 4L 
The screen 5 is a composite, water-well type screen'with 
a layer of heavy mesh screen adjacent the slots and -a 
layer of iine mesh screen adjacent the interior of the 
casing 1. The mesh of theV screen is suiiiciently line to 
prevent sand or soil from the well bore from entering 
the casing 1„ but not fine enough to prevent the liowA of 
grout outward through the screen 5. v ` 

A valve body 6 is threadably secured to the lower end 
of the casing 1. The valve body 6 is provided with a 
central bore 7 which communicates with the interior of 
the casing 1. An enlarged portion of the bore 7 forms a 
seat 8 for a tube 9 which is telescoped within the casingnl 
and connector 3. The tube 9 has substantially the same 
outer diameter as the inner diameter of the connector 3. 
O-rings 10 and 11 >mounted on the tube> 9 >cooperate with 
the connector 34 and valve body 6, respectively, to form 
a seal to'prevent the ñow of ñuid into the space between 
the interior of the casing 1 and the outside of tlie tubeV 9; 
A nozzle 12 is threadably secured to the lower end of 

the valve body 6. The interior of the nozzle 12 and the 
~ g lower portion of the valve body 6 form a cage for a ball 
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check valve assembly 13. Referring to FIGURES 2 and 
5, a base’14 having a pair of supporting legs is mounted 
on a ñange 15 on the interior of the nozzle 12. VA Vtube 
16, having longitudinal slots 17, is slidably attached to the 

' 1 base 14 by the legs of the base which extend through the 
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of the casing and longitudinal slots are provided around i 
the circumference of the casing above the nozzle. A_ 
screen is mounted on the inside of the pipe'adjacent to 
the slots. A removable tube is mounted within the casing 
to block the ñow of Huid through the slots inthe casing. 
The tool is held in a vertical position and water is pumped 
through the nozzle to drill a hole for~ the pipe. When the 
desired depth is reached, the ñow of water is stopped and 
a‘sinker bar with a snap ring on its nose is run down 
the pipe to retrieve the tube. The upper end of the tube 
is provided with an interior iiange which is engaged by 
the snap ring to facilitate removal of the tube. A ball is 
then dropped into the pipe to rest on a seat above the 
nozzle to prevent grouting material from flowing out 
through the nozzle. When the grouting material is 
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slots 17 in the tube. vA ball 18 is secured to the opposite 
end of the tube 16 and a spring 19, which is confined 
within the tube 16, exerts a force on the base 14 to' urge 
the >ball against a seat 20 in the valve body _6. The spring 
closes the` valve 13 to prevent fluid from ilowing back 
into the casing 1 through the nozzle 12 when there is no 
drill iiuidflowing through the bore 7. The lower end of 
the nozzle 12 is provided withV an'oriñce 21`to permit 
fluid to ñow out through the end of the pipe. 
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The interior of the tube 9 is provided With a cylindrical 
recess Vportion 22 of an Venlarged diameter. The top of 
the cylindrical recess portion >22 forms an internal ñange 
23. The interior of the tube 9 is sufficiently large ito per 
mit a sinker bar 24 to be inserted into the tube, as shown 
in FIGUREA. The sinker Vbar 24 isk provided with a 
snap ring 25. The ysnap ring is compressed by. a tapered 
portion 26 at the top of the tube 9 and Vthe snap ring 25 
expands when it enters the cylindrical recess portion 2v2. 

l As the sinker bar 24 is raised, the snap ring 25 engages 
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the flange 23 on the tube 9, and llifts the tube 9 upward 
through the pipe 2. ~ ' 

Before injecting the grouting material into Vthe bore, it 
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is necessary to block the bore 7. "This is accomplished, ̀ ' 
as shown in FIGURE 5, by'dropping a ball 2’7 down 
Vthrough the pipe 2.> The ball is large enough to become 
lodged on the seat 8 of the valve body 6,»thereby .acting 
as a valve to prevent grout from ñowing out: through the 
bore 7.` ’ Y " 

In, operation, the tool is assembled as shown in FIG~ 
URE 2 and a hose 28 is attached to the top of the pipe 
2. Water, or other drill huid, is pumped through 'a hose 
28, into the pipe’2 and through the casing-1. „The ~pres' 
sure of the water on the ball 18 causes the check valve 
13 to open, permitting the water to ñow through the noz 
zle 12 and outvof the bottom of the pipe through the ori 

The stream of water issuing from the nozzle 
12 washes away the soil at the bottom of Vthe hole, forces 
it up along the sidesl of the casing 1 and out at the top 
of the hole, as shown in FlGURE 1. The screens 5 
prevent sand from entering the casing and from becom 
ing packed around the tube 9. An accumulation of sand = 
or debris between the casing 1 and the tube 9 is unde 
sirable, since it might form an obstructionÍto the removal 
of the tube 9. At this time there is no ñow of WaterV 
through the slots 4 since O-rings 10y and 11 on the tube 
9 seal the slots 4 from the interior of the casing 1. Y  
When the desired depthk hasbeen reached, the water 

is shut off »and due to the drop in water pressure the 
» check valve 13 closes. A isinker bar 24 with a snapvring 
on itsnose is run down the pipe 2 .to retrieve the tube 
9. After the tube is removed from the pipe, a ball 27 is 
dropped down the pipe. The ball lodges on the seat 8 
of the valve body 6 to prevent 'the flow of grouting ma 
terial through the bore 7 of the valve body. The grout 
ing material is then injected into the pipe and ñowsfout 
w-ard through the screens 5 and the rslots 4 in the ,side 
of the casing 1. The valve 13 prevents the Vreturn ñow 
of thegrouting material into the casing through the noz 
zle 12. . 

After the grout has been injected in the well bore, the 
pipe can be removed from the Well and reused, or it can 
remain in the well supported by Ithe consolidated subsoil. 
Since the exterior surface Yof the grouting tool Vdoes not 
have any projections which would resist the removal 

K of the tool, it can be easily raised .from the well bore 
immediately after the grout has been applied. ' 

There are kseveral advantages in pumping the grouting 
>material through the slots in the’sidefof the pipe 1 rather> 
than through the nozzle 12. One important advantage 
is that the flow area through the Vscreen is much greater 

> than through the nozzle and the' grouting material can be 
injected much more rapidly. Another advantage is that 
the large'area of application will result in a more even 
distribution of grouting material in the well bore. 
The r.grouting tool of ̀this invention is` adapted to be 

used with standard well pipe. YThe depth of .the well is 
notflimited to the length of the grouting tool and there 
fore grouting material can be applied at a variety of 
depths with lthe same tool. The toolV of this invention 
permits the use of a single conduit for supplying a high 
pressure streamof ñuid for drilling and injecting groutl 
over la large area, sequentially.` ` 
While the invention has beenillustrated and described 

in one embodiment, it is recognized that variations and 
changes may be made therein without departing from the 
invention as setforth inthe claims. 
We claim: - 

1. Apparatus for drilling wells and forinjectîng groutá 
ing materials into unconsolidated subsoil formations 
comprising a casing, means for securing the casing to 
the end of ‘aconduih said casing having apertures in the 
wall thereof, a nozzle secured tothe end of the casing 
for directing a stream of ñuid downwardly toerode theV 
soil beneath ~the pipe, valve means in the nozzle, a tube 
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telescoped within the casing in íiuid sealing relation across 
said apertures, means for removing the tube, and means 
for shutting otf outward fiow of fluid through the nozzle 
when the tube is removed. 

V2. Apparatus for drilling wells and for injecting grout- ` 
. ing `materials into unconsolidated subsoil formations 
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comprising a casing, means for secu?ng the casing to 
the end of a conduit, said casing having longitudinal, 
slots extending through the wall thereof, a screen secured 
to the inside of the casing over the slots, a nozzle secured 
to the end of the casing for directing a stream of tluid 
downwardly to erode the soil beneath the pipe, a sleeve 
valve mounted in the casing for preventing ñow of fluid 
through the' slots, a check valve in the nozzle for.pre 
venting reverse ilow of ñuid‘from the nozzle to the 
casing and means for'opening the sleevevalve. 

f ' 3. Apparatus for drilling wells and for injecting> grout 
.Y ing materials into . unconsolidated subsoil formations 

20 
comprising a casing, means for securing saidcasing to 
the end of a conduit, said casing having longitudinal 
slots extending through the wall thereof, a screen secured 
to the inside of the casing over the slots, a nozzle secured 

,j to the end of the casing for directing a stream of iluid 
downwardly to erode the soil beneath the pipe, a sleeve 
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valve mounted in the casing for preventing flow of fluid 
through the slots, said casing having a valve seat there 
in forV engagement by the sleeve valve, a check valve inv 

` the nozzle for preventing reverse flow of iluid from the 
nozzle to the casing and means for opening Athe sleeve 
valve. » 

4. Apparatus >for drilling wells and _for injecting grout 
ing materials into unconsolidated subsoil formations 
comprising a'casing, means for securing said casing to 
the end of a conduit, said casing having longitudinal slots 
extending through the wall thereof, a screen secured to 
the inside of the casing over'the slots, a nozzle secured 
to the end of the casing for directing a stream ofV ñuid 
downwardly to erode the soil beneath the pipe,.a sleeve 
valve mounted in the casing Kfor preventing ñow of fluid 
through the slots, a check valve in the nozzle for pre 
venting reverse ñow of lluid from the nozzle to the cas 
ing, means for opening the sleeve valve and'means for 
selectively blocking llow` of fluid from the casing through 
the nozzle whereby after the sleeve is opened, fluid is 
directed from the casing through the slots. 
Y 5. lApparatus for drilling wells and for injecting grout» 
ing materials into unconsolidated subsoil formations 
comprising a casing, means for :securing said casing to 
the end of a conduit, said casing having longitudinal 
slots extending through the wall thereof, a screen secured 
to the inside of the casing over the slots, a nozzle secured 

» to theend of the casing for directing a stream ofñuid 
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downwardly to erode the soil beneath the pipe, said cas 
ing having a valve seat therein, a tube telescoped in the 
casing and extending along the slots, sealing means be 
tween the tube and the casing for preventing fluid flow 
from the casing through the slots, said tube engaging the 
valve seat, aV check valve in the nozzle for. preventing 
reverse flow of fluid from the nozzle to the casing and 
means for removing the tube from the casing. 
n 6. Apparatus for drilling wells and for injecting grout 
lng materials into unconsolidated subsoil formations 
comprlslng a casing, means for securing said casing to 
the end of a conduit, said casing having longitudinal 
slots extending through the wall thereof, a screen secured 
to the inside of the casing over the slots, a nozzle secured 
to the end of the casing for directing a stream of iiuid 
downwardly to erode the soil beneath the'pipe, said 
casing having a valve seat therein, a tube telescoped in 
the casing and extending along the slots, sealing means 
between the tube and the casing for preventing fluid flow 
from the casing through the slots, said tube engaging 
the valve seat, a check valve in the nozzle `for preventing 
reverse ñow of fluid from the nozzle to the casing, means 
for removing the tube from the casing and a plug co 
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operating with the valve seat to block the ñow of ñuid ' 
from the casing through the nozzle after the tube is 
removed. . ' 

7. Apparatus for drilling Wells and for injecting grout 
ing materials into unconsolidated _ subsoil formations 
comprising'a casing, means for securing the casing to the 
end of a conduit, said casing having apertures in the 
Wall thereof, a nozzle secured to the end of the easing 
for directing a stream of Huid downwardly to erode the 
soil beneath the pipe, one-Way Valve means for allowing 
fluid iioW out of the nozzle, but preventing liuid flow 
into the casing through the nozzle, means extending across 
the apertures in fluid sealing relation with the casing, 
means for selectively removing the sealing means to per: , 
mit fluid ilow through the apertures, and meansV for 15 2,924,948 
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e l 
shutting olf outward ñoW of i'luid through the nozzle after 
the sealing means is removed. Y 
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