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[57] ~ ABSTRACT

[A carriage movable by a power unit along a track
carrying a drive shaft connected sequentially to a plu-
rality of drill rods. The drill rods are supplied by
spaced apart transversely movable rack assemblies
having upwardly opening spaced recesses therein.
Transverse, spaced apart support arms are mounted
for pivotal movement in vertical planes about a com-
mon axis selectively to an upper position 1n alignment
with the drive shaft and to a lower position beneath

- the drill rods carried by the rack assembly. The rack

assemblies are moved to position drill rods sequen-

tially in alignment with the path of movement of the

support arms.d

A drilling apparatus and more particularly a drilling
apparatus adapted for drilling holes into the side of a
mass of earth and including thereon improved drill rod
carrying and transfer means.

15 Claims, S Drawing Figures
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DRILLING APPARATUS

Matter enclosed in heavy brackets L 1 appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

This invention relates to drilling apparatus and more
particularly to apparatus for drilling holes into the side
of a mass of earth.

Heretofore in the art to which our invention relates,
difficulties have been encountered in supplying drill
rod sections to the drilling apparatus whereby the appa-
 ratus may operate in a substantially continuous man-
ner. That is, individual arms have been provided for
supplying single drill rod sections at a time whereby a
second drill rod section may be inserted into the appara-
tus after the first drill rod section has moved into the

mass of earth. In view of the size, weight and length of

hollow drill rod sections, it is very difficult to supply a
plurality of hollow drill rod sections. This 1s especially
~ true when drill rod sections are supplied after the drill
1s In operation.

BRIEF SUMMARY OF THE INVENTION

In accordance with our present invention, we provide
spaced apart rack assemblies having upwardly opening
spaced apart recesses therein for supporting a plurality

2

'FIG. 1. Extending longitudinally of the frame 11 is an

| elongated trackway 12 for supporting a movable car-

riage 13 having upper flanged rollers 14 which ride

| aleng the upper surface of the trackway 12. The car-

riage 13 also carries a lower flanged roller 16 which

engages the under surface of a longitudinally extendmg-
rail to limit upward movement of the carriage as it

- moves longitudinally along the traekway 12.
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of drill rod sections at an elevation below and in paral-

lel relation to the drive shaft for the drilling apparatus.
The rack assemblies are moved transversely of the

frame concomitantly to position drill rod sections se-

‘quentially in alignment with the path of movement of

~ spaced apart support arms. The support arms extend
transversely of the drill rod sections carried by the rack
assemblies and are adapted for pivotal movement
whereby the drill rod sections are transferred sequen-

tially from the rack assembly to a position in alignment

with the drill shaft for the drilling apparatus. Means 1s
provided for indicating relative positions of the support
- arms and the rack assemblies whereby a drill rod sec-
tion is in proper position to be transferred by the sup-
port arms each time the support arms are moved up-
wardly.

DESCRIPTION OF THE DRAWINGS

Apparatus embodying features of our invention 1s
~illustrated in the accompanymg drawings, .forming a
~ part of this application, in which:

FIG. 1 is a side elevational view, partly broken away;

FIG. 2 is an enlarged, sectional view taken generally
along the line 2—2 of FIG. 1;
FIG. 3 is an enlarged, fragmental view taken gener-

ally along the line 3—3 of FIG. 2;

FIG. 4 is an enlarged, fragmental view taken gener-
ally along the line 4—4 of FIG. 1; and, | |
- FIG. 5 is an enlarged, fragmental view taken gener-
- ally along the line 5—S5 of FIG. 1, partly broken away
showing the means for moving the rack transversely of
the apparatus and showing the opposite side of the rack
assembly from that shown in FIG. 4.
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Mounted on the carriage 13 is an electric motor 17
which is operatively connected to a transmission 18 for
rotating a hollow driving head or shaft 19. The motor
17, transmission 18 and drive shaft 19 are all adapted

for longitudinally movement with the carrlage along

the trackway 12. The movable carriage 13 1s opera-
tively connected to a sprocket and chain assembly
indicated generally at 21 whereby upon movement of
the sprocket and chain assembly in opposite directions,
the carriage 13 is moved in opposite directions along
the guideway 12. The sprocket and chain assembly 21
may be of the type shown and described in the Davis
Robbins U.S. Pat. No. 3,089,549 dated May 14, 1963
and entitled “Drilling Apparatus.’’ Since the apparatus
for moving carriage 13 along the trackway 12 1s con-
ventional type apparatus well knwon in the art to which
our invention relates, no further description thereof 1s
deemed necessary.

The hollow drive shaft 19 is provided with a threaded
male coupling which is adapted to engage the threaded
female eouphng of a hollow drill rod section 22 for
conveying air therethrough to clear the hole being
drilled of cuttings. A conventional type drill bit is car-
ried by the forward end of the first drill rod section 22
which is attached to the hollow drive shaft 19 and air
under pressure is supplied to the hollow drive shaft 19
from a suitable source of supply. The forward end of
the frame 11 carries a downwardly opening discharge
housing 23 which is adapted to encase the dnll rod
section adjacent the side of a mass of earth into which
a hole is to be bored.

While we have shown in FIG. 4 only one elongated
frame 11 carried by the mobile unit 10, we preferably
mount an elongated frame 11 at each side of the mobile
unit 10. Accordingly, movable carriages 13 would be
adapted for movement along opposite sides of the mo-
bile unit 10 with the carriages moving generally parallel
to each other whereby generally parallel holes are
drilled into the side of the earth being bored.

Mounted for rotation in suitable bearings 24 at one
side of the frame 11 is an elongated member 26 which
extends substantially the entire length of the frame 11.
Elongated tubular members 27 are secured to the elon-

 gated member 26, as shown in FIG. 1, to add strength
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Referring now to the drawings for a better under- 6>

standing of our invention, we show a mobile support
unit 10 for supporting a translatable frame 11 which
extends in a generally horizontal plane, as shown in

thereto. Transversely extending support arms 28 are
mounted on the elongated tubular members 27 and
rotate therewith whereby they are adapted for pivotal
movement in generally vertical planes about a common
axis. An upwardly opening recess or drill steel support
portion 29 is provided in the inner surface of each sup-
port arm 28 for receiving a drill rod section 22, as
shown in FIG. 2. One of the support arms 28 and an

arm 28a, which is also secured to the tubular member

27, projects upwardly above the connections to the
elongated tubular member 27 and the upper end of
each is pivotally connected by a suitable pivot pin 31 to
a fluid pressure operated cylinder 32 whereby the sup-
port arms are rotated as rotary motion is imparted to
the elongated tubular member 27.
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As shown 1n FIG. 2, upward movement of the mner

end of each support arm 28 i1s limited by an adjustable

stop member 33 carried by the support arm 28 n posi-
tion to engage a stationary part of the frame 11. Ac-
cordingly, upon movement of the mner end of each
support arm 28 to its uppermost position, the drll rod
section 22 1s moved to a position 1n alignment with the
drive shaft 19 whereby it may be connected to the drive
shaft in the usual manner. Accordingly, the upwardly
opening recess 29 for receiving the drill rod section 29
is movable selectively to a lower position at an eleva-

tion below a drill rod section to be transferred and to an

upper position in alignment with the drive shaft 19.

The drill rod sections 22 to be transferred sequen-
tially to a position in alignment with the drive shaft 19
are supported by spaced apart rack assemblies 34.
Each rack assembly 34 comprises an elongated mov-
able member 36 having upwardly opening recesses 37
therein for receiving the drill rod sections 22, The up-
wardly opening recesses 37 are spaced from each
other, as shown, to support the drill rod sections 22 1n
parallel relation to each other. Laterally projecting
guide members 38 are carried by the lower portion of
the movable member 36 in vertically spaced relation to
each other for slidably receiving horizontal guide mem-
- bers 39 carried by a stationary part of the frame 11, as
shown in FIG. 3. Accordingly, the elongated movable
member 36 carrying the upwardly opening recesses 37
is adapted for sliding movement along the inwardly
projecting guide members 39 carried by the frame 11.

Secured to and projecting downwardly from one end
of the elongated movable member 36 i1s a bracket 41
which is pivotally connected by a pivot pin 42 to a
clevis member 43 carried by a piston rod 44 of a fluid
pressure operated cylinder 46, as shown in FIG. 5. The
opposite end of the cylinder 46 is pivotally connected
by a pivot pin 47 to a stationary part of the frame 11, as
shown. |

Downwardly opening recesses 48 are provided in an
elongated member 49 carried by the elongated mov-
able member 36, as shown in FIGS. 2 and 5. The re-
cesses 48 are spaced from each other a distance equal
the distance between the upwardly opening recesses 37
in position to engage a movable element 51 of a micro
switch 52 which controls movement of the elongated
member 36 by the fluid pressure operated cylinder 46.
That is, the micro switch 52 is operatively connected to
the fluid pressure operated cylinder 46 whereby it n-
terrupts movement of the piston rod 44 at predeter-
mined locations to position the drill rod sections 22
sequentially in alignment with the path of movement of

the support arms 28.

While we have shown only two of the support arms

28 as being operatively connected to the fluid pressure
operated cylinders 32, the other support arms 28 are
secured rigidly to the elongated tubular member 27

whereby they are rotated with the tubular member 27
in response to actuation of the fluid pressure operated
cylinders 32. As shown in FIG. 1, the rack assemblies
34 are spaced longitudinally from the adjacent support
arms 28 whereby the support arms 28 are adapted for
movement selectively to the lower position at an eleva-
tion below the drill rod sections carried by the rack
assemblies and to the upper position in alignment with
the drive shaft 19. Since the rack assemblies move
concomitantly in a transverse direction, the drill rod
sections carried by the rack assembly remain in parallel
relation to each other at all times.

4

As shown in FIG. 1, suitable micro switches S3 are
carried by the frame 11 in position to be engaged by
actuator elements 54 carried by the adjacent tubular
member 27 to indicate relative angular positions of the
support arms 28. Accordingly, the lower and upper-
most positions of the support arms 28 are indicated by

~ the micro switch assemblies 53. In like manner, micro

10

15

20

25

30.

35

40

45

50

33

60

65

switch assemblies 56 are carried by the supporting
frame 11 in position to be engaged by actuator ele-
ments 57 carried by the elongated tubular member 27
to supply current for operation of the fluid pressure
opérated cylinders. Accordingly, the support arms 28
are always in proper position before actuation of the
fluid pressure operated cylinders.

From the foregoing description, the operation of our
improved apparatus will be readily understood. The
drill rod sections 22 are positioned in the upwardly
opening recesses 37 in the rack assembly 34 with the
support arms 28 in the dotted line position shown In
FIG. 2. When it is desired to transfer the first dnll rod
section 22 to a position in alignment with the drive
shaft 19 the fluid pressure operated cylinders 32 are
actuated to move the support arms 28 from the dotted
line position to the solid line position shown in FIG. 2.
With the drill rod section 22 in alignment with the drive
shaft 19, the drive shaft is then connected to the adja-
cent end of the drill rod section 22 in the usual manner.
The drilling apparatus i1s then operated whereby the
transmission 18 drives the drive shaft 19 and dnll rod
section 22 as the carriage 13 is moved forward to bore
a hole into the side of a mass of earth. After the first
drill rod section 22 is driven into the mass of earth, the
drive shaft 19 is disengaged from the first dnll rod
section and the carriage 13 is moved rearwardly to the
position shown in FIG. 1. The support arms 28 are
moved downwardly from the solid line position shown
in FIG. 2 to the dotted line position and the rack assem-
bly 34 is moved transversely toward the left, as viewed
in FIG. 2 until the second depending recess 48 engages
the movable element 51 of the micro switch 52 where-
upon the second drill rod section 22 is in correct posi-
tion to be engaged by the upwardly opening recess 29
in- the support arm 28 upon upward movement of the
support arms. Accordingly, the second drill rod section
22 is moved from the rack assembly to the upper posi-
tion in alignment with the drive shaft 19. This proce-
dure is repeated until all of the drill rod sections 22 are
carried by the rack assembly 34 are employed or until
the hole is of the desired depth in the mass of earth.

From the foregoing, it will be seen that we have de-
vised an improved drilling apparatus for drilling holes

into the side of a mass of earth. By providing a trans-

verse rack which supplies the drill rod sections sequen-
tially each time the support arms 28 are moved to their
lowermost position, we not only facilitate the installa-
tion of the drill rod sections but also save a consider-
able amount of time and effort in supplying dnll rod
sections. Also, by providing means for accurately posi-
tioning the rack assembly 1n proper position for the
support arms to pick up the drill rod sections sequen-
tially, there is no delay in supplying the drill rod sec-
tions to the support arms whereby the apparatus oper-
ates In a substantially continuous manner. Further-
more, by providing power actuated means for moving
the rack assemblies and the support arms our improved
apparatus requires-a minimum of labor to move the
drill rod sections into alignment with the drive shaft.



Re. 29,020

S

While we have shown our invention in but one form
it will be obvious to those skilled in the art that it 1s not
so limited, but 1s susceptible of various other changes
and modlﬁcatmns without departing from the spirit
thereof. |

What 1s claimed 1s:

1. Apparatus for drilling holes into the side of a mass
of earth comprising:

“a. a generally horizontal translatable frame,

b. at least one carriage mounted for horizontal move-
ment longitudinally of said frame,

c. a power operated drive shaft carried by said car-
riage,

d. a plurality of drill rod sectlons

e. means detachably connecting sequentially one end
of each drill rod section to said drive shaft so that

6

 supply current for operation of said fluid pressure oper-
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said drill rod sections are fed forward sequentially,

f. spaced apart rack assemblies having upwardly
opening spaced apart recesses therein for support-
" ing said drill rod sections at an elevation below said
~drive shaft and in parallel relation thereto and
adapted for movement transversely of said frame,
g. transversely extending, spaced apart support arms
mounted on said frame for pivotal movement in
generally vertical planes about a common axis and
having upwardly opening recesses therein for re-

235

ceiving a drill rod section and movable selectively

to a lower position at an elevation below a drill rod
~ section carried by said rack assemblies and an
upper position in alignment with said drive shatft,

h. means to move said rack assemblies concomitantly.
to position said drill rod sections sequentially 1n
alignment with the path of movement of said sup-
port arms, and

i. means to move said support arms from said lower
position to said upper position after each drill rod
section is moved into alignment with the path of
movement of said support arms whereby said drill
rod sections are removed sequentially from said
rack assemblies and positioned in alignment with
said drive shaft.

2. Apparatus for drilling holes into the side of a mass
of earth as defined in claim 1 in which each of said rack
assemblies comprises:

a. an elongated movable member having sald up-

wardly opening recesses therein,

b. guide members supporting said movable member
for L longitudinal 3 movement transversely of said
frame to selected positions, and

c. power actuated means for moving sald movable
member to said selected positions. -

3. Apparatus for drilling holes into the side of a mass

of earth as defined in claim 1 in which said spaced apart
support arms are carried by an elongated shaft-like
member which in turn is operatively connected to at
least one fluid pressure operated cylinder for moving
said support arms selectively to said upper and lower
positions. |

4. Apparatus for drilling holes into the side of a mass
“of earth as defined in claim 2 in which at least one
indicator member is operatively connected to said
shaft-like member to indicate angular positions of said
arms. |

S. Apparatus for drilling holes into the side of a mass
of earth as defined in claim 2 in which switch elements
are operatively connected to said shaft-like member to
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ated cylinder.
6. Apparatus for drlllmg holes into the side of a mass

of earth as defined in claim 1 in which indicator mem-
bers are operatively connected to said rack assemblies
to indicate when said rack assemblies are in posttion to
support a drill rod section in alignment with movement
with said support arms. |

7. Apparatus for drilling holes into the side of a mass
of earth as defined in claim 5 in which an actuating
switch element is operatively connected to at least one
of said rack assemblies and is operable each time said
rack assemblies are moved forward in position to pre-
sent another drill rod section 1n alignment wu:h move-
ment of said support arms.

8. A drilling apparatus campmmg a generally hori-
zontally extending drill guide frame; rotary drive means
supported for reciprocating movement on said guide

frame along the axis of rotation of said drive means, rack

means carried by said guide frame for supporting a plu-
rality of elongated drill steels with the longitudinal axes
thereof being generally parallel to said axis of rotation
and at least one such drill steel being below said axis of
rotation; transfer means carried by said guide frame for

~ removing said one such drill steel from said rack means

and for subsequently transportmg said one such drill steel
upwardly -into a position in alignment with said axis of
rotation. |

9. A drilling apparatus as specified in claim 8 wherein
said rack means comprises a substantially horizontal
member having upwardly opening spaced apart recesses
therein for respectively supporting such drill steels
against horizontal movement with respect to said rack
means.

10. A drilling apparatus as specified in claim 8 wherein -
said rack means supports such drill steels in a manner
that all the longitudinal axes of such drill steels are lo-
cated below said axis of rotation.

11. A drilling apparatus as specified in claim 8 wherein
said transfer means includes a drill steel support portion
movable along a path from below said one such drill steel
into contact with said one such drill steel and upwardly to
a point wherein said one such drill steel is in alignment
with said axis of rotation and wherein said support por-
tion is movable along said path in a substantially contin-
uous motion in one direction along said path

12. A drilling apparatus as specified in claim I1
wherein said rack means is movable transversely with
respect to said axis of rotation to move individual ones of
such drill steels into said path prior to the respective
transferring thereof by said transfer means.

13. A drilling apparatus as specified in claim 11
wherein said transfer means comprises at least one trans-

55 fer arm pivoted at one end portion thereof to said guide
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frame and including said drill steel support portion at the

opposite end thereof, and wherein said path is an arcuate
path. .
I14. A drilling apparatus as specified in claim 13
wherein said transfer means comprises a plurality of
transfer arms pivoted to said guide frame, each transfer
arm having the same pivotal axis which extends in a
direction generally parallel to said axis of rotation.

15. A drilling apparatus as specified in claim 14
wherein said drill steel support portwn comprises a plu-

rality of substantially upwardly opening recesses.
E - * L -
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