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(57) Abrége/Abstract:

A masonry coring system for drilling vertical holes In a masonry wall comprises a drill bit in the form of a thin-walled cylinder
having a cutting end face, a plurality of cutting elements fastened to the cutting end face, and a core breaker located within the
Interior of the cylinder. The coring system further comprises a driver plate fastened to the drill bit opposite the cutting end face, a
driver shaft having a small axial hole therein fastened to the upper surface of the driver plate, a hydraulic motor to rotate the
driver shaft, a non-rotating plastic pipe slightly larger than and surrounding the driver shaft, the plastic pipe resting on the driver
plate and containing a plurality of holes located at the end near the driver plate. An air compressor forces compressed air
through the axial hole in the driver shaft. An evacuation system withdraws the drilling dust through the annulus between the
driver shaft and pipe and into a dust collection means.
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(54) Title: MASONRY CORING SYSTEM

(57) Abstract

A masonry coring svstem for drilling vertical holes in a masonry wall comprises a dnll bit in the form of a thin-walied cyvi-
| inder having a cutting end face, a plurality of cutting elements fastened to the cutting end face. and a core breaker located within |
' the interior of the cvlinder. The coring system further comprises a driver plate fastened to the drill bit opposite the cutting end
face, a driver shaft having a small axial hole therein fastened to the uppeér surface of the driver plate. a hydraulic motor to rotate
| the driver shaft, a non-rotating plastic pipe slightly larger than and surrounding the driver shaft. the plastic pipe resuing on the
driver plate and containing a plurality of holes located at the end near the driver plate. An air compressor forces compressed air
through the axial hole in the driver shaft. An evacuation system withdraws the drilling dust through the annulus between the dnv-
er shaft and pipe and into a dust collection means.
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MASONRY CORING SYSTEM
Background of the Invention

This invention relates to a technique developed for

*coring masonry walls or the like, with less optimal, but

adequate ability to core concrete and steal. In aresas of
the country that ars susceptible to aaiSmic shock causead
by earthquakes it has become necessary to reinforce
masonry buildings which, when constructed, were not built
to withstand substantial seismic vibration. The method
of reinforcgmant has generally been a technique which
involves drilling long vertical holes through the masonry

walls, inserting steel reinforcement bars, and grouting

the bars in place with resin grout to provide the
necessary reinforcement against seismic destruction.

Baecause of the peculiar nature of drilling in an urban
environment in what are often historic builldings and the
final use of resin in the drill holes, there are several
constraints placed upon such techniques. .
The first constraint 1s that the holes which are'to
be drilled for long distances, which can be up to 100 feet
in depth, must be straight so that they do not exit the
side of the wall while drilling and further, that they are
well=-centered for structural optimization. Secondly,
since the friction of the drilling precess 1is substantial,
an adequate method of cooling the bit is necessary. |
The use of water for cooling the drill bit has proven
to be unacceptable because the resultant leakage has a
tandency to break and wash away mortar between the bricks.
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Also, the leakage results in,an.unSightly staining of the
face of the masonry wall, Further, the dampness in the

wall 1s a serious problem for the resin grouting

formulation. Therefore, dry drilling is necessary not
only to. eliminate these problems but it is also

advantageous beaecause the resgin 'grout can be used
immediately. Wet drilling requires that the brick work
first be allowed to dry so that the resin groutlwill cure
and bond to the brick. However, dry drilling itself can
create the problem of excessive dust. The excessive dust

causes a problem of not only settling around the exterior
as well as the interior of the building, but collects in

the drill hole which plugs the hole and can cause the
drill bit to bind up.
Another concern that must be dealt with in the coring

of masonry walls is that present core bits which drill a
cylindrical hole may leave a core in the hole which must
be removed. Present methods for removing such cores have
been to cut a series of holes in the face of the masonry
wall to extract sections of the cors. This technique

obviously is undesirable because it requires each hole

bulildings, many of which hava historical and cultural
values,

Thus, there exists an urgent need for a masonr'y
coring technique which has the capabilities of drilling
long, straight holes, utilizes a dry drilling technique
which can control the extraction of the dust, Xeeps the
drill bit cool, and provides' for removing the core without

having to damage the face of a masonry wall.
{

e vV O
The present invention provides a substantially
improved masonry coring technigue which eliminates the

problems assoclated with the coring of masonry walls. The
system bomprises a drill bit, which is simply a tube of
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lower end for cutting &2 core in the masonry. Tha steel
tube can be from about 3 to 12 inches in diameter. Insida

the steel tube is a core breaker which conveniently can

be a small version of a rotary cone rock bit which
pulverizes the core. The bit ang the core breaker are

driven by a rotatable steel shaft threaded into a driver

plate located at the top of the drill bit. The core

breaker and the bit are also threaded onto the driver
plats,

hydraulic motors. Controlled downward force is hand-
controlled or may be automated. The blt can be kept ip

alignment since the shaft is quite stiff and the downward

force and rotational Bpeeds ars kept low, Compressed

alr is forcegd down a small diameter axial hole in the
steel shaft and exits through and around the core breaker,

Alr from inside the cora drill flows past the testh at the

bottom and up the annulus between the core drill and the

side of the hole being drilled. Air cools the testh and
carries out the ground masonry dust.

The system further includes a plastic pipe which has

an interior diameter §1ightly larger than the stesl shaft

and is placed around the steel shaft. The plastic pipe
doaes not rotate but simply rides on top of the drivar
plate. The annulus between the top of the plastic pipa
and the hole being drilled is closed with a low-friction
collér, or a packing. Air from the annulus around ths
plastic pipe enters the annulus bet#zeen the inside of 'tha
pipe and the steel shaft through a series of holes located

near the bottom of the plastic plipe.

Again, at the top of the hole, the annulus between
the plastic pipe and the steel shaft is closead with a

packing. This annulus is connected to the suction sida

of an ejector ‘to draw a suction on the annulus. The
ejector output goes into a dust collector.
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and suction on a small area annulus within the bore hole,

sufficient air flow is obtained to Xeap the cutting teeth

©f the bit cool and carry dust out of the nole. Material

5 too heavy to be carried out is reground by the bit until

small enough to be carried out. It is essentlal to ussa

suction so that flow rate is enhanced over what could be

obtained by alr pressure applied Lo a relatively small
diameter hole through the driver shaft.

10 o The guctlion also is of great assistance in providing

dgst control. Additionally, it lowers the pressure around

the drill bit, and particularly around the plastic pipe.

This reduces air leakage through cracks or the like in the
wall being drilled.

15 Such cracks are, however, detected by this technique
gince pressure in the hole near the bit is above

detection technique permits sealing before the resin grout
is put in the hole. This is important since any resin
20 grout that 1leaks through & crack detracts from the
appearance of the building or causes a Cclean~up problen.

These and other aspects of the invention will be more

fully understood by refarring to the following detalled

description and the accompanying drawings,
25
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FIG. 2 is a front croass-sectional view of a drill bit
5 of the coring system of FIG. 1: and

FIG. 3 1s a bottom view of the drill bit of FIG. 2.
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Detailed Description of the Drawings
FIG. 1 is a diagrammatical iliustration of a masonry coring system 10

in operation. The coring system is comprised of a drill bit 12, which is a tube
of steel with carbide and/or diamond teeth 14 mounted at its lower end for
cutting a core in the masonry. Depending upon the particular wall to be
drilied, the drill bit can range in size from about 3 to 12 inches in diameter. A
four-inch diameter is typical for most wall reinforcements. The steel tube
preferably has a 3/8 inch wall thickness. The length of the steel tube is
several times the diameter of the tube which enables the drill bit to act as a
stabilizer and maintain a straight hole while cutting. As previously mentioned,
located along the lower perimeter of the steel tube are a plurality of cemented
tungsten carbide and/or diamond teeth. As can be seen in FIG. 2, the teeth
are wider than the wall thickness of the steel tube and have a beveled cutting
surface 16 which extends beyond the lower surface of the steel tube. The
teeth can be mounted on the steel tube at various angles depending upon
their intended use. Typically, the teeth are at a rake angle of from 5 to 15°.

The upper end of the steel tube is threaded onto a steel driver plate 18.
The threads are standard Acme square thread. Located within the steel tube
Is the core breaker 26 which is discussed in more detail later.

The drill bit and the core breaker are driven by a rotatable steel driver
shaft 20 which is approximately 1-7/8 inch in diameter. A driver shaft comes
in 4-foot sections with each section weighing approximately 30 Ibs. On
opposite ends of each driver shaft are a male and a female thread so that the
driver shafts can be threaded together as the drill bit works its way down the
wall. The initial driver shaft is threaded into the driver plate. As can be seen
in FIG. 2, located within the driver shaft is a small diameter axial hole 22,
approximately 1/4 to 1/2 inch. The hole exists so that compressed air
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(concrete, soft brick, hard-fireg brick, etc.) and the
depth of the hole. Speeds range fromnm 650 rpm for soft

brick down to 350 IPm for hard brick. No additional forcae

is applied to the drill bit beyond the welght of the bit
and the drive shaft.

Raferring now to FIGS. 2 ang 3, located within the
5teel tube of the drill bit is a core breaker ,26; The

upper end of the core breaker is threaded into and.driven
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plate and the bottom of the plastic pipe s0 that the
plastic pipe will not bse worn down dus to the rotating
driver plate.

To allow the pulverized core and tha drilling dust
to be removed through the annulus betwean the plastic pipe
and the driver shaft thers are a sgeries of holes 32
approximately 5/8-inch in diameter located at the lower
end of the plastic pipe and near the driver plate. A
coupling 34 with similarly located holes is placed over
the end of the plastic pipe for added structural
integrity. The plastic pipe is preferably made of a
schedule 80 PVC,

At the top of the wall, the annulus batween the
plastic pipe and the steel shaft is closed with a packing.
This annulus is connected to the suction side of a Venturi
ejactor 36 to draw a suction on the annulus, The
pulverized core and the drilling dust is drawn through the
annulus by the ejector and into a dust collector'aa'which

. normally is a bag located within a 55 gallon drum 40.

Also located at the top of the hole is an alr compressor

42 used to force compressed air through the small axial
hole in the drive shaft as well as operate the ejector.

- In operation, the hydraulic motor rotates the drive
shaft which, in turn, rotates the driver plate and the

drill bit. The carblde and/or diamond teeth cut a
cylindrical hole through the brick. The core thus created

by the drill bit is pulverized by the three rotary cone
rock bit. |

Compressed ailr 1s forced down the small axial hole
in the 'steel drive shaft and exits through and around the
core breaker. Ailr from inside the core drill flows past
the teeth at the bottom o0f the drill bit and up the
annulus between the core drill and. the side of the hole
being drilled. This air cools the teeth and carries out

the ground masenry. The amount of compressed air that is

forced down the hole in the drive shaft must be sufficient

to carry out the ground masonry but not too excessive such
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that 1t would dislodge the mortar bstween the bricks.

Applicant has found that between 90 and 105 psi of air

pressure At the top of the wall is sufficient for drilling

about the first 40 feet, and then the pressure is slightly
increased beyond that leval,

The annulus between the top of the plastic pipe and

~the hole being drilled is closed with a packing. The

compressed ailr that has now exited around the drill bit

-~ and into the annulus between the drill bit and thé nole

being drilled then enters into the annulus between the

plastic pipe and the drive shaft through the series of
holes near the bottom of the plastip pipe. Again, at the

top of the hole, the annulus between the plastic pipa and
the steel drive shaft 1is sealed with a packing. This

annulus 1s connected to the Venturi ejector which draws
the dust laden air out of the hole through the annulus
and into the dust collector. By combining compressed air
through the driver shaft and suction on a small area

annulus of the bore hole, sufficient air flow is obtained
for keeping the cuttind teeth of the drill bit cool as
well as sufflicient air flow for carrying the dust out of
the hole. Pleces of the pulverized core which are too

heavy to be carried out by this air flow, are reground by
the bit until small enough to be carried out.

It is necessary to use suction so that the air flow
rate is enhanced over that obtainable by air pressure

alone applied to the zrelatively small diameter hole
through the drive shaft. Furthermore, the suction is of
great assistance in providing dust control. It also
lowers the pressure around the drill bit and particularly
around the plastic pipe. This reduces air leakage through
cracks or the'like in the wall being drilled. |

Such cracks are, however, detected by this technique ‘
since pressure in the hole near the bit 1is above
atmospheric pressure and puffs of dust can be seen through
any axiéting cracks. This datection technique i=s
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1 important because it permits the sealing of these cracks
before resin is put in the hole.

Once the hole has been completely drilled, the drill
string is removed from the hole. A steel reinforcement

the hole to provide the wall with the nacasséry

Although the present invention has been described angd
i1llustrated with respect to a preferred embodimant
10 thereof, it is to be understood that i1t 18 not to be =so

limited, since changes and modifications may be made
therein which are within the full intended scope of this
invention as hereinafter claimed.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for reinforcing a masonry wall against
selsmic destruction, comprising the steps of: |

rotating a drill bit on a driver shaft and drilling
a hole 1in the masonry wall, producing drilling dust:

surrounding the driver shaft with a pipe to provide an
annulus between the driver shaft and the pipe;

forcing compressed air through the driver shaft and
drill bit;

suctioning the drilling dust through the annulus:

collecting the drilling dust;

placing a reinforcement bar in the hole: and

filling the hole with resin grout.

2. A method for reinforcing a structure, comprising the
steps of:

cutting a hole in the structure and pulverizing the
cut away structural material to form drilling dust with
rotating driiling means;

simultaneously forcing air into the drilling means to
cool the drilling means and to draw the drilling dust into
a stream of air,

withdrawing the dust laden stream from the hole:
collecting the drilling dust;

placing a reinforcement bar in the hole: and
filling the hole with a bonding material.
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3. A method for reinforcing a structure, comprising the
steps of:

cutting a hole in the structure and pulverizing the
cut away structural material to form drilling dust with
drilling means:

simultaneously forcing air into the hole to draw the
drilling dust into a stream of air and withdrawing the dust
laden stream from the:-hole:

collecting the drilling dust;

placing reinforcement in the hole; and

filling the hole with a bonding material.

4. The method of Claim 3 where the drilling means is

surrounded by pipe means with a gap between the pipe means
and the drilling means, and the air stream is directed to
flow upward in said gap through said pipe.

5. The method of Claim 4 where the structure is a wall
and the hole is drilled into the top of the wall.

6. The method of Claim 5 where the drilling means
includes a conduit and the air is forced downward through
the. conduit, and then into said gap.
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