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United States Patent Office 

3,302,735 
ROCK DRILLINGAPPARATUS Carl T. Klem, Riegelsville, and Laszlo Gyongyosi, Eastol, 

Pa., assignors to Engersoll-Rand Company, New York, 
N.Y., a corporation of New Jersey 

Filed July 31, 1964, Ser. No. 386,709 
7 Claims, (C. 175-85) 

This invention relates to rock drilling apparatus and 
more particularly to a rock drilling apparatus equipped 
with a drill pipe storing and handling device. 

Conventional drill pipe storing and handling apparatus 
include various types of racks for receiving, supporting, 
and storing the drill pipes; the racks usually being em 
ployed to move the drill pipes into and out of alignment 
with the drill hole. Handling of the drill pipes by the 
racks, in addition to storing and supporting the drill pipes, 
usually requires extremely complicated mechanisms for 
automatically shifting and indexing the drill pipes. Fur 
thermore, with conventional drill pipe storing and han 
dling systems, it is extremely difficult to handle the drill 
pipes when the derrick or tower structure is positioned 
angularly for drilling under an angle. 

In conventionally known rock drilling apparatus, the 
rotary head is rigidly mounted on a baseplate which in 
turn is connected to a motor actuated feed chain serving 
to move the rotary head longitudinally along the tower 
structure to lower the drill string into the hole being 
drilled or to raise the drill string from the hole being 
drilled. When the rock drilling apparatus is equipped 
with a commonly known rotatable type drill pipe stor 
age and handling device, and a drill pipe is to be added 
to the drill string in the hole being drilled, the drill pipe 
is transferred from the storage rack and positioned in 
axial alignment with the rotary head, whereafter the drill 
pipe is screwed to the rotary head and lowered thereby 
to be screwed to the drill string in the hole being drilled. 
These operations usually require extremely complicated 
mechanisms for automatically transferring and indexing 
the drill pipes. 

Accordingly, a principal object of the invention is to 
provide a simplified type drill pipe storing and handling 
arrangement for a rock drill apparatus, when compared 
to the presently known drill pipe storing and handling 
arrangements. 

Another object of the invention is to provide a drill 
pipe storing and handling arrangement for a rock drilling 
apparatus which is economical to manufacture. 

Still another object of the invention is to provide a 
drill pipe storing and handling arrangement for a rock 
drilling apparatus adapted for vertical as well as angle 
drilling. 

Yet another object of the invention is to provide a drill 
pipe storing and handling arrangement for a rock drilling 
apparatus which is durable and efficient. 
The novel device, according to the invention, comprises 

a drill tower Supported by a base, a rack for storing drill 
pipes supported by the base and adapted to store drill 
pipes in a position parallel to the drill tower and in a 
plane intersecting the axis of the hole being drilled, a 
mounting slidably attached to the drill tower for longitudi 
nal movement along the drill tower, and a rotary head 
carried by the mounting for longitudinal movement with 
the mounting along the axis of the hole being drilled. 
The mounting includes means to permit transverse move 
ment of the rotary head relative to the axis of the hole 
being drilled, and motor means mounted on the mounting 
to move the rotary head selectively from a position in 
axial alignment with the hole being drilled to positions 
in axial alignment with each of the drill pipes in the rack. 

3,302,735 
Patented Feb. 7, 1967 

2 
The structure of the novel device according to the in 

vention will become apparent from the following descrip 
tion when it is considered in conjunction with the ap 
pended claims and the accompanying drawings, in which: 

5 FIGURE i is a side view of the upper portion of the 
rock drilling apparatus, according to the invention, show 
ing the rotary head and its mounting on the drill tower, 
and the retainer members of the rack for storing the drill 
pipes; 

FIG. 2 is a front view of the lower portion of the rock 
drilling apparatus showing the lower portion of the rack 
for storing the drill pipes; 

FIG. 3 is a sectional view taken along line 3-3 of 
F.G. 1 and looking in the direction of the arrows; 
FIG. 4 is a sectional view of the lower portion of the 

drill pipe support of the rack; 
FIG. 5 is a sectional view taken along line 5-5 of 

FIG. 4 and looking in the direction of the arrows; 
FIG. 6 is a sectional view of a portion of a retainer 

member supporting a drill pipe; 
FIGS. 7 and 8 show schematically the rectilinear mo 

tors for transversely moving the rotary head; 
FIG, 9 shows schematically the rotary head and its 

mounting on the drill tower, the positions of the drill 
pipes (numbered 1-0) in the rack, and, the distance be 
tween the stored drill pipes and the axis of the hole being 
drilled; and 
FIGS. 10-15 show schematically the various positions 

of the rotary head relative to the positions of drill pipes 
numbered 1-6 shown in FG, 9. 
The novel drill pipe storing and handling device is 

designated 11 and is shown in FIGS. 1 and 2 in associa 
tion with a rock drilling apparatus designated 12. The 
rock drilling apparatus comprises a vertical derrick or 
drill tower structure 14 mounted on a mobile base 16 
(partly shown). A rotary head or rotating mechanism 8 
is movably mounted on the tower structure 14 to be 
longitudinally guided along the tower structure and to 
rotate the drill pipes 20 forming the drill string, the 
drill string being made up of drill pipes 20 screwed in 
€nd-to-end relation to each other. 
The rock drilling apparatus according to this invention 

includes a drill pipe storage arrangement in which the 
drill pipes are stacked in a row, the row of drill pipes 
being positioned to the left and/or to the right of the lon 
gitudinal path of travel of the rotary head. The rotary 
head is mounted on the tower structure in a novel manner 
to provide for the rotary head to be moved longitudinally 
along the drill tower as well as to be moved transversely 
relative to the longitudinal axis of the drill tower. Trans 
Verse movement of the rotary head serves to move the ro 
tary head sideways over the row of drill pipes and in axial 
alignment with each drill pipe in the storage rack(s) to 
the left and/or to the right of the longitudinal path of 
travel of the rotary head, rather than transferring the 
drill pipes from the rack(s) into the path of travel of the 
Totary head, as is usually practiced. The purpose of this 
novel arrangement is to eliminate the complicated drill 
pipe indexing and handling devices, and consequently, to 
simplify the overall drilling operations. 

In accordance with the invention, the rotary head 18 
is rigidly connected to a support member 22 which is 
transversely slidably attached to a guide member 24 which 
in turn is transversely slidably attached to a base mem 
ber 26, see FIGS. 1 and 3. Base member 26 is longitudi 
nally slidably mounted on the derrick 14 and connected 
to a motor driven chain 23 to be moved thereby longi 
tudinally along the derrick 4 in a commonly known 
ae. 

In order to move the rotary head transversely relative 
to its normal longitudinal path of movement, a first con 
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ventional rectilinear type pressure fluid operated motor 38 
is connected with one end to an ear 32 mounted on the 
right-hand side of base member 26; the other end of 
motor 30 being connected to an ear 34 mounted on the 
left-hand side of guide member 24, see FIGS. 1 and 3. A 
second rectilinear type pressure fluid operated motor 36 
is connected with one end to an ear 38 mounted opposite 
ear 34 on the left-hand side of guide member 24; the other 
end of motor 36 being connected to an ear 40 mounted on 
the right-hand side of Support member 22. It is to be 
noted that each of the motors 30, 36 comprises two Sep 
arate motors connected to each other in end-to-end rela 
tion and having predetermined fixed strokes to provide 
for the rotary head to travel transversely a predetermined 
distance either to the left or to the right. This arrange 
ment for the rotary head to be automatically positioned in 
axial alignment with each drill pipe in the racks will be 
explained hereinafter more in detail. 

Preferably, ten drill pipes, five on each side of the 
normal longitudinal path of movement of the rotary head, 
are stored, see FIGS. 1, 2 and 3. The drill pipes are 
stored in two racks, rack 42 to the left of the normal 
longitudinal path of movement of the rotary head, and 
rack 44 to the right of the normal longitudinal path of 
movement of the rotary head. Each of the racks 42, 44 
includes an upper retainer member 46, 48, respectively, 
to maintain the upper end portion of each drill pipe in 
axial alignment with its lower end portion. The lower 
ends of the drill pipes are supported in the racks by spikes 
56 positioned in two groups of five spikes in a row; the 
centerline of each group of spikes being parallel to the 
transverse path of movement of the rotary head. The 
groups of spikes are positioned on either side of the nor 
mal longitudinal path of movement of the rotary head 
with their centerlines in alignment with each other and 
intersecting the normal longitudinal path of movement of 
the rotary head. 
Each group of spikes is mounted on the lower end 

portion of the derrick and comprises upper and lower 
brackets 52 and 54, respectively, formed with suitable 
bearings to permit rotation of each spike, see FIGS. 2 
and 4. The brackets 52 and 54 are attached to a Support 
ing member 56 which in turn is attached to the derrick 
or tower structure in any suitable manner. Each spike 
is equipped with a blocking member 58 keyed to the 
associated spike and positioned between the longitudinally 
displaced brackets 52 and 54; the position of the block 
ing members 58 being staggered to prevent engagement 
between two adjacent blocking members, see FIGS. 4 
and 5. Each blocking member 58 is formed with two 
opposing contact faces 60, 62 positioned for engaging 
supporting member 56 when the blocking member is 
rotated permitting only a 180° turn in either direction, 
the purpose and operation of which being referred to 
copending U.S. Patent application, Ser. No. 295,899, 
filed July 18, 1963. 

Each spike is adapted to support a drill pipe and is 
provided with an upper end portion 64 of suitable form, 
in this instance, the upper end portion of each spike is 
of square cross sectional form corresponding to the con 
figuration of the interior of the forward end portion of 
the drill pipes to permit insertion of the upper end portion 
64 of the spike into the forward end portion of the asso 
ciated drill pipe, see FIG. 4. 

Referring to the retainer members 46 and 48, see 
FIGS. 1, 3 and 6, each retainer member comprises a 
U-shaped guide member 66 suitably connected to the 
derrick and positioned to maintain the upper end portion 
of each drill pipe in axial alignment with its lower end 
portion when the latter is supported by an associated 
spike. The guide members 66 are formed with opposing 
recesses 68 to maintain the upper end portion of the 
drill pipes in a proper storing position. As shown in 
FIG. 6, each drill pipe is formed with an upper end 
portion 70 of reduced diameter relative to the normal 
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4. 
diameter of the drill pipe; portion 70 of the drill pipe 
being positioned forwardly of the retainer member when 
the drill pipe is carried by the racks. With this arrange 
ment the drill pipe is properly held in storage position 
with its lower end portion carried by an associated Spike, 
and with its upper end portion of normal diameter posi 
tioned in the associated recess of the retainer member. 
Removal of the upper end portion of a drill pipe from 
the retainer member is achieved by raising the drill 
pipe until the portion 70 of reduced diameter of the drill 
pipe is in registration with the recess 68. In this position 
the lower end of the drill pipe is slightly higher than 
the upper end of the associated spike permitting the drill 
pipe to be moved above and over the Spike, and to be 
removed from the retainer member since the width of 
the reduced portion 70 of the drill pipe is slightly smaller 
than the width between the non-recessed portions of the 
retainer member. 
Turning now to the pressure fluid-operated rectilinear 

type motors 30 and 36 for actuating the rotary head trans 
versely, each motor is made up of two separate motors 
positioned in back-to-back relation and in axial align 
ment with each other, see FIGS. 7 and 8. Motor 30 
comprises motors 30A and 30B, while motor 36 com 
prises motors 36A and 36B; each motor having a pre 
determined stroke and constructed to be either fully 
extended or fully retracted to provide for a simple 
cooperation between both sets of motors to cause the 
rotary head to be axially aligned with each drill pipe 
in the racks without the necessity of a complicated con 
trol system, as will be apparent hereinafter. 
The stroke of each motor is so chosen that one or 

more motors are operated either separately or simul 
taneously to be either fully extended or fully retracted; 
there being no necessity of controls to effect a partial 
stroke of either one of the motors, a feature which is of 
paramount importance with respect to simplifying the 
control system of the motors for accurate handling of 
the drill pipes. As shown diagrammatically in FIGS. 
9-15, the rotary head 18 is movable to the right and to 
the left relative to the normal longitudinal path of move 
ment of the rotary head to transfer drill pipes from the 
racks to be added to the drill string, or to transfer drill 
pipes detached from the drill string to a storage position 
in the racks. The drill pipes are numbered from 1 to 10 
in the order of removal from the racks, and the sequence 
of operations of the motors 30 and 36 is diagrammatically 
shown in FIGS. 10-15. It is to be noted that the drill 
pipes are removed in turns from the left-hand side rack 
and the right-hand side rack to maintain as much as 
possible a proper balance of the weight of the racks and 
drill pipes therein relative to the drill tower structure. 
The drill pipes in each of the racks are positioned 

equally spaced from each other, and, if the distance 
between the centerlines of adjacent drill pipes is, for ex 
ample, 'X' inches, the distance between the centerline 
of the rotary head, when the rotary head is positioned in 
axial alignment with the drill hole, and each of the 
centerlines of both adjacent drill pipes is 2X inches. For 
proper positioning of the rotary head in axial alignment 
With a drill pipe in either one of the racks each time 
the rotary head is actuated transversely, one or more 
motors are operated. Since each motor is only operable 
to be either fully extended or fully retracted, the stroke 
of each motor is determined to correspond with the 
distances between the centerlines of the drill pipes and 
with the distance between the rotary head and the adja 
cent drill pipes. Accordingly, the stroke of motor 30A 
is twice the distance between the centerlines of two adja 
cent drill pipes or 2X inches; the stroke of motor 30B 
is 4X inches; that of motor 36A is equal to the distance 
between the centerlines of two adjacent drill pipes or X 
inches, while the stroke of motor 36B is 5X inches. 
When a drill pipe is to be added to the drill string, 

assuming the racks are fully loaded, No. drill pipe 
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from the left-hand side rack is first to be transferred 
and, since the centerline of No. 1 drill pipe is positioned 
2X inches from the centerline of the rotary head, see 
FIG. 10, the rotary head is to be moved 2X inches to the 
left. This is achieved by operating motor 30A while the 
other motors are held inoperative and stationary. Opera 
tion of motor 30A causes guide member 24 and motors 
36A, 36B, support member 22, and the rotary head con 
nected thereto to be actuated to the left. Since the stroke 
of motor 30A is 2X inches and the motor stops only 
when it is fully extended, the rotary head is thus auto 
matically positioned in axial alignment with the No. 1 
drill pipe. The rotary head is thereafter lowered and 
screwed to the No. 1 drill pipe, then raised slightly to 
permit the lower end portion of the drill pipe to be dis 
engaged from the associated spike, and the reduced diam 
eter portion 70 of the upper end portion of the drill pipe 
to be positioned in registry with the non-recessed portion 
of the retainer 46 to the right of the drill pipe. There 
after, the rotary head is actuated by motor 30A to be 
returned 2X inches to its original position in axial align 
ment with the drill string in the hole being drilled. 
When drill pipe No. 2 is to be transferred for addition 

to the drill string, drill pipe No. 2 being positioned on 
rack 48 at a distance of 2X inches from the rotary head, 
motors 30B, 36A and 36B are operated while motor 
30A is held inoperative and stationary, see FIG. 11. The 
following takes place: Operation of motor 30B, having 
a stroke of 4X inches, causes guide member 24, motors 
36A, 36B, the baseplate 22 and rotary head mounted 
thereon to be moved 4X inches to the left. The rotary 
head is now positioned 4X inches to the left of its orig 
inal position. Motor 36A, having a stroke of X inches, 
and motor 36B, having a stroke of 5X inches, are then 
operated causing the support member and rotary head 
attached thereto to be actuated 6X inches to the right. 
The rotary head, first positioned by motor 30B 4X inches 
to the left of its original position, is now positioned 6X 
inches to the right resulting in a position exactly 2X 
inches to the right of the longitudinal path of movement 
of the rotary head and in axial alignment with drill 
pipe No. 2. - 

Drill pipe No. 3 is positioned 3X inches to the left of 
the rotary head, see FIG. 12, and positioning of the 
rotary head in axial alignment with the drill pipe No. 3 
is as follows: Motor 30B having a stroke of 4X inches 
is operated to move the rotary head 4X inches to the 
left, whereafter motor 36A is operated to cause the 
rotary head to be moved X inches to the right resulting 
in a positioning of the rotary head of 3X inches to the 
left of its original position and in axial alignment with 
drill pipe No. 3. 
As for drill pipe No. 4, see FIG. 13, positioning of 

the rotary head in axial alignment with drill pipe No. 4 
is achieved by operating motors 30A and 36B. Motor 
30A moves the rotary head 2X inches to the left, while 
motor 36B moves the rotary head 5X inches to the right 
resulting in a position of the rotary head in axial align 
ment with drill pipe No. 4 being 3X inches to the right 
of the original position of the rotary head. 
For removal of drill pipe No. 5 from the associated 

rack, see FIG. 14, motor 30B only is operated; and, since 
the stroke of motor 30B is 4X inches and the drill pipe 
is positioned 4X inches away from the rotary head, 
operation of motor 30B results in axially aligning the 
rotary head with drill pipe No. 5. 

Drill pipe No. 6 is positioned 4X inches to the right 
of the rotary head, see FIG. 15. Axial alignment of 
the rotary head and the drill pipe is achieved by operating 
motors 30A, 36A and 36B. This results in first moving 
the rotary head 2X inches to the left by motor 30A and 
then moving the rotary head X inches to the right by 
motor 36A and another 5X inches to the right by motor 
36B. The end result is that the rotary head is moved 
6X-2X inches=4X inches to the right of the rotary 
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6 
head's original position which is exactly in axial align 
ment with drill pipe No. 6. 
The arrangements to actuate the rotary head either to 

the left or to the right for axial alignment with drill 
pipes 7, 8, 9, and 10 to be removed from the racks and 
to be added to the drill string is now believed clear from 
the foregoing description of the removal of drill pipes 
1, 2, 3, 4, 5, and 6 from the racks. 
While there is shown a preferred form of structure 

embodying the invention, structural modifications may be 
made therein without departing from the spirit and Scope 
of the invention as set forth in the appended claims. 
We claim: 
1. In a rock drilling apparatus, the combination of 
(a) a drill tower supported by a base, 
(b) a mounting slidably attached to said tower for 

longitudinal movement along said tower Substan 
tially parallel to the axis of the hole being drilled, 

(c) a rack supported by said base adapted to store 
drill pipes in a position parallel to the axis of the 
hole being drilled and in a plane intersecting the 
axis of the hole being drilled, 

(d) a rotary head supported by said mounting for 
longitudinal movement therewith along the axis of 
the hole being drilled, 

(e) said mounting including means to permit trans 
verse movement of said rotary head relative to the 
axis of the hole being drilled, and 

(f) motor means to move said rotary head selectively 
from a position in axial alignment with the hole 
being drilled to a position in axial alignment with 
each of said drill pipes in said rack. 

2. In a rock drilling apparatus, the combination of 
(a) a drill tower supported by a base, 
(b) a base member slidably attached to said tower for 

longitudinal movement along said tower Substantially 
parallel to the axis of the hole being drilled, 

(c) a rack mounted on said base adapted to store drill 
pipes in a position parallel to the axis of the hole 
being drilled and displaced therefrom, 

(d) a rotary head supported by said base member for 
longitudinal movement therewith along the axis of 
the hole being drilled, 

(e) a mounting for said rotary head on said base 
member to permit transverse movement of said ro 
tary head relative to said base member, and 

(f) motor means to move said rotary head transversely 
and selectively in axial alignment with the hole being 
drilled and in axial alignment with each of said 
drill pipes in said rack. 

3. In a rock drilling apparatus, the combination of 
(a) a drill tower supported by a base, 
(b) a base member slidably mounted on said drill 
tower for longitudinal movement along said drill 
tower, 

(c) a guide member slidably mounted on said base 
member for transverse movement relative to said 
base member, 

(d) a Support member slidably mounted on said guide 
member for transverse movement relative to said 
guide member, 

(e) a rotary head rigidly mounted on said support 
member for longitudinal movement with said guide 
member and said base member along the axis of 
the hole being drilled, and for transverse movement 
with said guide member relative to said base mem 
ber, 

(f) a rack Supported by said base adapted to store 
drill pipes substantially parallel to the axis of the 
hole being drilled and in a plane intersecting the 
axis of the hole being drilled, 

(g) first motor means connected to said base member 
and said guide member to move said guide mem 
ber transversely in both directions relative to said 
base member, and 
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(h) second motor means connected to said guide mem 
ber and said support member to move Said Support 
member and said rotary head transversely in both 
directions relative to said guide member. 

4. The device claimed in claim 3 in which each of 
said motor means is in the form of a rectilinear type 
pressure fluid operated motor having a predetermined 
stroke to cooperate with each other to move Said rotary 
head a predetermined distance transversely in each di 
rection relative to the axis of the hole being drilled. 

5. The device claimed in claim 3 in which each of 
said first and said second motor means comprises two 
motors positioned in back-to-back relation and each 
motor operating a full stroke in each direction and co 
operating with each other to move said rotary head a 
predetermined distance transversely in each direction rela 
tive to the axis of the hole being drilled. 

6. The device claimed in claim 5 in which the strokes 
of said motors are proportioned relative to each other 
and relative to the distance between two adjacent drill 
pipes as 1:2:4:5, the strokes of the motors of one of said 
motor means being proportioned as 2:4, and the Strokes 
of the motors of the other of said motor means being 
proportioned as 1:5. 

7. In a rock drilling apparatus, the combination of 
(a) a drill tower supported by a mobile base, 
(b) a base member slidably mounted on said drill 
tower for longitudinal movement Substantially paral 
lel to the axis of the hole being drilled, 

(c) a guide member slidably mounted on said base 
member for transverse movement relative to said 
base member, 

(d) a support member slidably mounted on said guide 
member for transverse movement relative to said 
guide member, 

(e) a rotary head rigidly mounted on said Support 
member for longitudinal movement along the axis 
of the hole being drilled, and for transverse move 
ment substantially rectangular to the axis of the 
hole being drilled with said support member relative 
to said guide member and said base member, 
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(f) a pair of racks supported by said base, each rack 
positioned transversely displaced from the axis of 
the hole being drilled and adapted to store drill pipes 
at equal distances from each other and in a position 
Substantially parallel to the axis of the hole being 
drilled and in a row Substantially parallel to the path 
of transverse movement of the rotary head, 

(g) first motor means connected to said base member 
and said guide member to move said guide member 
transversely in both directions relative to said base 
member, 

(h) second motor means connected to said guide mem 
ber and said support member to move said support 
member and said rotary head transversely in both 
directions relative to said guide member, 

(i) each of Said motor means comprising two motors 
positioned in back-to-back relation and each motor 
Operating a full stroke in each direction, the strokes 
of Said motors being proportioned relative to each 
other and relative to the distance between two ad 
jacent drill pipes as 1:2:4:5, the strokes of the 
motors of one of said motor means being propor 
tioned as 2:4, and the strokes of the motors of the 
other of Said motor means being proportioned as 

5. 
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