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United States Patent Office 3,226,064 
Patiented Dec. 28, 1965 

3,226,064 
AUSTABLE MOUNTING FOR ROCK ORLLS 

Charles T. Thompson, Claremont, N.H., assign or to Joy 
Manufacturing Company, Pittsburgh, Pa., a corporation 
of Pennsylvania 

Filed Aug. 12, 1963, Ser. No. 391,366 
5 Claimas. (C. 248-16) 

This invention relates to adjustable tool supports and 
more particularly to a roll-over boom for mounting a 
hammer rock drill thereon. 

in building modern rock drilling equipment it has be 
come common practice to mount an elongated, longitu 
dinally feedable, drilling device at the forward end of a 
forwardly extending elongated drill jib or boom, univer 
sally adjustably mounted at its rearward end on a mobile 
support means such as a truck. The jib or boom being 
pivotable about the rearward end in both the horizontal 
and vertical planes and the drilling device being angu 
larly adjustable in relation thereto, it is possible to posi 
tion the drilling device in a wide variety of angular 
positions relative to the mobile support. Such an adjust 
able jib mounting for rock drills is shown and described 
in U.S. Patent 2,791,399. 

Such devices have served the purposes for which they 
were designed, but have not been entirely successful in 
all conditions of operation for the following reasons. 
Since great freedom of movement in a vertical plane Was 
a necessary attribute of such prior art mounting, the 
drilling device was commonly mounted to pivot about a 
center laterally displaced from the centerline of the jib 
or boom, in common practice the lateral displacement 
was equal to not more than twice the transverse dimen 
sion of the boom. When such lateral displacement is to 
the right of the boom it is impossible for the boom to 
position the drilling device near the lefthand wall or rib 
of a cut being made in rock or mineral strata unless the 
operation is interrupted while the drilling device is re 
positioned on the lefthand side of the boom. 
The roll-over boom of the present invention as herein 

after described avoids this difficulty and provides for 
remotely controlled, powered, rapid repositioning of the 
drilling equipment on either side of the boom as may be 
desired at different times in the drilling operation. 

It is therefore an object of the present invention to 
provide a new and improved adjustable jib mounting for 
a rock drill. 

Another object of this invention is to provide a new 
and improved drilling device having an adjustable jib 
mounting supporting an elongated drill frame in Such 
manner that the drill frame can be positioned and posi 
tively locked at any angle of lateral displacement with 
respect to the centerline of the adjustable jib. 

It is a further object of this invention to provide a new 
and improved rock drill mounting wherein an adjustable 
jib is provided with a roll-over boom coaxial to the jib 
and rotatable about the common axis by at least a full 
turn of 360° so that a rock drill mounted on such roll 
over boom is positionable at any desired angle with rela 
tion to the axis of the jib and positively lockable at Such 
angle. 
A specific object of this invention is to provide a new 

and improved rock drill mounting wherein a roll-over 
boom coaxial with a universally adjustable jib mounting 
and rotatable about the common axis has an elongated 
drill frame mounted at one end of such roll-over boom 
in such manner that the drill is transversely displaced 
from the centerline of the boom so that the rotation of 
such boom about the common axis provides for position 
ing and locking the drill frame in any desired angular 
relationship of the lateral displacement to the centerline 
of the boom so that the drill frame can be positioned 
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and operated on either side of the boom as well as above 
and below the boom as desired. 
These and other objects and advantages of the adjust 

able roll-over boom of this invention will become more 
readily apparent on further consideration of the follow 
ing description and drawings in which: 
FIGURE 1 is a top plan view of the adjustable roll 

over drill mounting of this invention including fragmen 
tary dotted line views of portions of the apparatus in 
different positions than those shown in the solid line 
drawing; 
FIGURE 2 is a side elevational view of the apparatus 

shown in FIGURE 1 with dotted line drawings of por 
tions of the apparatus in different positions than that 
shown in the solid line view; 
FIGURE 3 is a partially sectional view taken substan 

tially on line 3-3 of FIGURE 2 looking in the direction 
indicated by the arrows; 
FIGURE 4 is a sectional view taken substantially on 

line 4-4 of FIGURE 1; 
FIGURE 5 is a fragmentary sectional view of a portion 

of the apparatus shown in FIGURE 4 having certain 
portions of the apparatus in different positions relative 
to each other than those shown in FIGURE 4; 
FIGURE 6 is a sectional view taken substantially on 

line 6-6 of FIGURE 4; 
FIGURE 7 is a sectional view taken substantially on 
he 7-7 of FIGURE 4. 
The roll-over boom of this invention is herein described 

as associated with a mobile base carrying a universally 
adjustable jib although it will be evident that the jib may 
be mounted in various other manners as on a tripod 
support. It is also evident that while the drilling tool 
carried by the support of this invention herein assumes 
the form of a conventional hammer rock drill, other types 
of tools, such as rotary drills or wrenches may be sup 
ported thereby. In FIGURE 2 there is shown a fragmen 
tary portion of the forward end of a mobile base 10 
supported on and rendered movable over a surface by 
wheels or tracks or other means of locomotion (not 
shown) and in turn universally pivotably supporting an 
elongated forwardly extending drill jib 12 in a manner 
more completely shown and described in the above cited 
U.S. patent. Movement of the jib 12 in substantially 
vertical planes about its universal pivot connection with 
the mobile base 10 is actuated and controlled by a double 
acting, extensible, hydraulically actuated elevating cyl 
inder 16 suitably supplied with suitably controlled pres 
Sure fluid from a source of pressure fluid (not shown). 
In like manner a swing cylinder 14 actuates and controls 
the movement of the jib 12 in generally horizontal direc 
tions, (see FIGURE 1). 
To establish the directions hereinafter used in the de 

scription of this machine there is shown at the right 
hand end of FIGURES 1 and 2, a hatched portion repre 
Senting earth strata such as a mineral vein 18 having a 
portion of a tunnel or entry 19 developed therein. The 
entry 19 has a substantially vertical face 20 representing 
the most advanced portion of the entry 19 so far developed 
with a substantially flat, substantially horizontal floor 
surface 21 and a substantially horizontal roof line 22 
(see FIGURE 2) as well as wall portions or righthand and 
lefthand ribs 23 and 24 respectively (see FIGURE 1) the 
ribs 23 and 24 being substantially vertically disposed and 
forming the sides of the tunnel or entry 20. 

Referring again to FIGURE 2, the mobile support 10 
is provided with a connecting means 26 pivotable about 
a vertical axis and in turn pivotably connected to the jib 
12 and the elevating cylinder 16 to provide the univer 
Sally pivotable connection between the mobile support 10 
and the jib 12 as described in the above cited U.S. patent. 
The jib 2 comprises a formed hollow gear case 30 and 
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a gear case cap 32 removably secured thereto to form a 
fluid tight casing for gears, bearings and other parts here 
inafter described and further comprises an elongated tul 
bular portion 34 rigidly secured to the cap portion 32 as 
by welding (see FIGURE 4). The gear case is pivotably 
secured to the connecting means 26 as by a pair of Suit 
able lugs 31 and an elongated cylindrical pin 36 to pro 
vide for movement of the jib 2 in substantially vertical 
planes. 
An elongated horizontally disposed generally cylindri 

cal piston member 38 is pivotably secured at its lefthand 
end as viewed in FIGURE 4 to a central portion of the 
pin 36 as by a yoke member 39 and a pin 40 rigidly re 
movably securing the piston member 38 to the yoke men 
ber 39 as by a driving fit. The piston member 38 is co 
axial with the tubular portion 34 and extends inwardly of 
the gear case 30 with an enlarged head portion 4f of the 
piston member 38 slidably received within an axially mov 
able hollow cylinder member 42 having a fluid tight cyl 
inder head portion 44 and a fluid tight cylinder base 
portion 46 removably secured within the movable cylin 
der 42 as by a snap ring 47. A central bore 48 in the 
base portion 46 slidably receives the piston member 38 
and is maintained in fluid tight relation therewith by seal 
ing members such as O rings as is well known in the art. 
Rigidly secured to a forward portion of the outer surface 
of the cylinder member 42 (to the right as viewed in 
FIGURE 4) is a hollow, flanged collar member 50 which 
is in turn rigidly secured to and coaxial with an elon 
gated tubular boom member 52 which is coaxial with and 
substantially longitudinally co-extensive with the tubular 
member 34 and slidably, rotatably received therein. 
Rigidly removably secured to the collar member 50 as by 
a plurality of cap screws 5i and circumferentially engag 
ing a central portion of the exterior of the cylinder mem 
ber 42 is an externally toothed gear member 56 and a 
generally frusto-conical, externally splined clutch member 
54. The clutch member 54 engages and mates with an 
internally frusto-conical, ring shaped, internally splined 
anchor member 58, rigidly removably secured within the 
gear case 30 as by a plurality of cap screws 59, which 
engagement of the members 54 and 58 effectively pre 
vents rotation of the boom 52 in relation to the gear case 
30 which is in turn non-rotatable with respect to the mo 
bile support 10. 
The enlarged head portion 41 of the piston 38 is sub 

stantially smaller in axial dimension than the space de 
fined between the head portion 44 and the base portion 46 
of the movable cylinder 42 and defines therewith two 
Spaces 62 and 64 respectively, 62 being the space be 
tween the head portion 44 of the cylinder member 42 
and the head portion 41 of the piston 33 while space 64 is 
defined between the head portion 41 and the base por 
tion 46. A suitable passageway 66 communicates 
through the piston 38, and a suitable pilot operated check 
Valve 67, with the space 64 while another suitable pas 
Sageway 70 in the piston member 38 communicates, 
through a pilot operated check valve 71, with the space 
62. The operation of pilot operated check valves being 
familiar to those well versed in the art of hydraulic actu 
ation, it is sufficient to say that these check valves are 
arranged so that pressure fluid in the passageway 76 opens 
the check valve 67 allowing any fluid present in the space 
64 to escape therefrom through the valve 67 and the 
passageway 66 and at the same time supplies pressure fluid 
from the passageway 70 to the space 62 biasing the cyl 
inder member 42 to the right. In like manner, pressure 
fluid in the passageway 66 opens the check valve 75 al 
lowing any fluid in the space 62 to escape through the 
valve 7 and passageway 70 and at the same time supplies 
pressure fluid to the space 64 biasing the movable cyl 
inder member 42 to the left. Passageways 66 and 70 
respectively communicate with a suitable valve structure 
(not shown) which is suitably connected to a source of 
pressure fluid in such manner that pressure fluid can be 
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4 
supplied to either of the passageways 66 and 70 while at 
the same time the other of the two passageways is con 
nected to a tank or other place of storage for fluid ex 
hausted from the respective space 62 or 64. 
A pinion member 74, suitably journaled in upwardly 

extending portions of the gear case 30 and the gear case 
cap 32 as seen in FIGURE 4 is rotatable about an axis 
parallel to the axis of the boom member 52 and has teeth. 
engaged with the teeth of gear member 56. The pinion 
member 74 is axially displaced to the right in relation to 
the gear member 56 by an amount equal to approximately 
one-quarter the face width of the pinion member 74 for 
a purpose to be hereinafter explained. Rigidly Secured 
to the pinion member 74 and rotatable therewith is a 
driven gear member 75 which has teeth drivingly en 
gaged with the teeth of a drive pinion 76 (see FIGURE 3) 
mounted upon and rotatable by the power shaft of a 
hydraulically operable power means or hydraulic motor 
78, suitably, rigidly removably mounted on the rear Sur 
face of the gear case 30 and suitably connected to a 
suitable source of pressure fluid to be reversibly operable 
to drive the gear train above described. 
The boom member 52 extends outwardly through the 

forward end of the jib 12 as seen in FIGURE 2 and is 
there rigidly secured to a mounting member 82 which is 
pivotably secured to and supports an elongated drill 
frame 84 of a type well known in the art adapted to apply 
longitudinal feed motion to a rotary percussive hammer 
drill 36 in a manner familiar to those well versed in this 
type of drilling activity. Two double acting, fluid actu 
ated, positioning cylinders 88 and 90 control the pivoting 
of the drill frame 84 in relation to the mounting member 
82 in a well known manner. 
Operation of the device of this invention is entirely 

conventional in producing many of the desired holes 
necessary for blasting or other operations to extend the 
entry 19 in a forward direction to the right as viewed 
in FIGURES 1 and 2. The mobile base 10 is operated 
in conjunction with the swing cylinder 14 and the elevat 
ing cylinder 16 to position the drill frame 84 in the 
attitude shown in solid outline in FIGURES 1 and 2 
with the drill frame 84 positioned vertically above the 
jib 12, hereinafter designated position A. For the pro 
duction of bores from the position. A upward and not 
too close to the ribs 23 and 24, the only necessary ad 
justment in the positioning of the drill frame with rela 
tion to the jib 12 are accomplished by activation of the 
Swing cylinder 14, the elevating cylinder 16 and the posi 
tioning cylinders 88 and 90 while the boom member 52 
remains fixed with relation to the jib 2 by the engage 
ment of the clutch member 54 with the anchor member 
58 as hereinbefore described. The upper position shown 
dotted in FIGURE 2 and indicated as position B is typical 
of the positions attainable by action of the cylinders 14, 
16 and 88. When it is desired to produce bores near 
the floorline 21 the drill frame must be positioned below 
the jib 12 as shown in the lower dotted line outline of 
FIGURE 2 and indicated as position C so that the back 
Wardly extending portion of the frame 84 will not inter 
feringly engage the jib 42 and so that the drill 86 will 
be positioned as near the floorline 21 as possible. To 
achieve this repositioning of the drill frame 84 with rela 
tion to the jib 12 pressure fluid from a suitable source is 
Supplied to the passageway 70 and through the check 
valve 71 to the space 62 between the piston head 41 
and the cylinder head member 44. The pressure in the 
passageway 70 also unseats the pilot check valve 67 so 
that as pressure fluid is supplied to the space 62 the 
cylinder member 42 can move to the right with an in 
crease in the space 62 and a decrease in the space 64. 
Any fluid in the space 64 is forced outwardly through 
the opened check valve 67 into the passageway 66 and 
returns through the valve means (not shown) to tank. 
As the cylinder member 42 moves to the right, as viewed 
in FIGURE 4, the clutch member 54 and the anchor 
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member 58 become disengaged as shown in FIGURE 5 
while the gear member 56 is biased into full engage 
ment with the pinion 74 as shown in FIGURE 5. When 
the elements within the gear casing 30 have been moved 
into the position shown in FIGURE 5, pressure fluid 
need no longer be supplied to the passageway 70 since 
the check valves 67 and 71 are designed to retain the 
fluid already present within the spaces 64 and 62 to 
maintain the clutch member 54 and the anchor member 
58 in the disengaged relationship, with the gear member 
56 and the pinion 74 in the fully engaged position. Suit 
able activation of the hydraulic motor 78 causes the drive 
pinion 76, the driven gear 75, the pinion member 74 and 
the gear member 56 to rotate in suitable directions so 
that the boom member 52 is rotated within the jib 12 to 
a total angular distance of 180. After the boom mem 
ber 52 has been thus rotated, pressure fluid is supplied 
to the passageway 56 and through the check valve 67 
is supplied to the space 64. Pressure fluid in the passage 
way 66 unseats the check valve 71 and allows pressure 
fluid in the space 62 to flow through the check valve 
71 into the passageway 70 and through the valve means 
back to tank. As pressure fluid is added to the space 
64 the cylinder member 42 moves in a leftward direction 
to renew the splined engagement of the clutch member 
54 and the anchor member 58 to rigidly secure the boom 
member 52 against rotation within the jib 12 while fur 
ther drilling operation proceeds. 

It is to be noted that the splined engagement of the 
clutch member 54 and the anchor member 58 is main 
tained by the presence of fluid in the space 64 because 
such fluid cannot escape from the space 64 since the 
check valve 67 prevents such outward flow from the space 
64 until the check valve 67 is unlocked by pressure fluid 
admitted to the passageway 70. It is further to be noted 
that the number of possible positions of the boom mem 
ber 52 in relation to the jib 12 is limited only by the 
number of mating splines on the clutch member 54 and 
the anchor member 58. For example, if only 12 posi 
tions are desired, then 12 splines could be used on each 
of these members 54 and 58; however, if a greater num 
ber of positions is desired, as many as 30 or 40 splines 
could be used on each of the members 54 and 58 with 
out interfering with the operation of the boom 52 in the 
desired manner. Under some conditions of operation 
for very fine adjustment of rotative motion between the 
boom 52 and the jib 12 the splining on the members 54 
and 58 could be entirely eliminated with surface friction 
on the frusto-conical surfaces of the members 54 and 
58 being depended upon to maintain the relative posi 
tioning of the drill frame 84 and the jib 12. 

In like manner positioning of the drill frame 84 in 
a horizontal plane with relation to the jib 12 as shown 
in FIGURE 1 can be achieved by suitable disengage 
ment of the members 54 and 58 as hereinabove described 
and suitable activation of the hydraulic motor 78 to 
cause a 90° rotation from the position A to a position 
D as shown in dotted outline in the upper portion of 
FIGURE 1. This positioning of the drill frame 84 al 
lows for the drilling of holes in the face 20 very near 
to the lefthand rib 19. Further suitable operation of 
the cylinder member 42 and the hydraulic motor 78 is 
used to rotate the boom member 52 and the attached 
drill frame 84 into the position shown in the lower por 
tion of FIGURE 1 and designated as position E. This 
position is similar to position A in that the central por 
tion of the drill frame 84 is vertically above the mounting 
member 82 and is merely illustrative of the positioning 
of the drill frame 84 in relation to the jib 12 for normal 
operation of the drill in producing holes in the upper half 
of the face 20, when these holes are not close enough 
to the ribs 19 or 23 to require the positioning of the 
drill frame 84 in a rotated position such as position D. 

It is to be appreciated that rotation of the boom mem 
ber 52 within the jib 12 can be a total of 360° or more 
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6 
and is limited only by the length and arrangement of 
hose connections necessary to supply pressure fluid to 
the drill 86 and the positioning cylinders 88 and 90. 

Suitable actuation of the positioning cylinders 88 and 
90 can position the drill frame 84 cross-wise of the jib 
12 so that the drill frame 84 is at right angles to the 
ribs 23 and 24 or to the roof line 22 and the floor sur 
face 21. In this position rotation of the boom member 
52 can be used to position the drill frame 84 for ring 
drilling parallel to the face 20 or for roof bolting in a 
vertical direction upward through the roof. 

It is further to be appreciated that advantages resident 
in this invention over devices of the prior art include: 
positive locking of the roll-over boom 52 in relation to the 
jib 12 in any desired relative position; achieving such lock 
ing independently of the gear train, thus protecting the 
gears from drilling stresses; maintaining such locking by 
check valve action without keeping any hoses pressurized; 
eliminating looseness and lost motion in the locked posi 
tion because gear back lash clearance affects only the drive 
and not the locking mechanism; remote control of unlock 
ing, repositioning and locking actions; and rapid reposi 
tioning of the drill frame 84 with respect to the jib 12 with 
a minimum interruption of the drilling cycle. 
Although a specific embodiment of this invention 

has been described as applied to a hammer rock drill 
mounted on a pivotable jib boom carried by a mobile sup 
port, application of the principles of this invention to 
other devices such as rotary drills and wrenches are within 
the broad scope of this invention. It is therefore respect 
fully requested that this invention be interpreted as broadly 
as possible and be limited only by the prior art. 

I claim: 
1. A drill mounting comprising; an elongated jib means, 

elongated boom means longer than said jib means rotat 
able about a longitudinal axis of said boom means sup 
ported by and substantially parallel to said jib means, 
Selectively operable power means drivingly connected to 
Said boom means for so rotating said boom means, fluid 
actuated locking means comprising clutch means rigidly 
Secured to one end of Said boom means and coaxially 
rotatable therewith and anchor means mounted at one end 
of Said jib means coaxial with said clutch means and en 
gageable therewith by axial movement of said boom 
means toward said anchor means to lock said boom means 
in any position of rotation and axially movable away from 
said anchor means to unlock said boom means and allow 
Such rotation thereof, and drill mounting means secured 
to the end of said boom means remote from said locking 
63S. 

2. A drill mounting comprising; an elongated internally 
cylindrical jib, an elongated externally cylindrical boom 
member longer than said jib rotatably mounted in and 
coaxial with said jib, drive means drivingly connected to 
said boom member for reversibly rotating said boom mem 
ber within said jib about the common axis of said jib and 
said boom member, locking means comprising externally 
Splined frusto-conical clutch means coaxially mounted on 
one end of Said boom and rotatable therewith and inter 
nally splined frusto-conical anchor means rigidly secured 
to one end of said jib coaxial with said clutch means and 
Selectively engageable with said clutch means, fluid ac 
tuated means for axially moving said boom member with 
in Said jib for locking and unlocking said boom with rela 
tion to said jib and, angularly adjustable drill frame 
mounting means Secured to the end of said boom member 
remote from said locking means. 

3. A drill mounting comprising; an elongated internally 
cylindrical jib universally pivotably mounted at one end 
upon a drill support means, an elongated double acting 
fluid actuated cylinder connected between said support 
means and said jib for swinging said jib in substantially 
vertical planes, an elongated fluid actuated extensible cyl 
inder connected between said support means and said jib 
for Swinging said jib in substantially horizontal planes, an 
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elongated externally cylindrical boom longer than said jib 
rotatably mounted in and coaxial with said jib, drive 
means mounted at one end of said jib for reversibly rotat 
ing said boom within said jib about the common axis of 
said jib and said boom, locking means comprising frusto 
conical clutch means coaxially mounted on one end of 
said boom and rotatable therewith and frusto-conical an 
chor means rigidly secured to one end of said jib coaxial 
with said clutch means and selectively engageable with 
said clutch means, fluid actuated means for axially mov 
ing said boom within said jib for locking and unlocking 
said boom with relation to said jib and, drill frame mount 
ing means secured adjacent to the end of said boom re 
mote from said locking means. 

4. A drill mounting comprising; an elongated internally 
cylindrical jib, an elongated externally cylindrical boom 
longer than said jib rotatably mounted in and coaxial with 
said jib, a drill mounting support means universally pivot 
ably connected to one end of said jib, elongated fluid ac 
tuated double acting cylinder means having one end pivot 
ably connected to said support means and the other end 
pivotably connected to said jib intermediate its ends for 
Swinging said jib in Substantially vertical planes, a second 
elongated fluid actuated cylinder means having one end 
pivotably connected to said support means and the other 
end pivotably connected to said jib intermediate the ends 
of said jib for swinging said jib relative to said support 
means in subsantially horizontal planes, reversible power 
means mounted at said one end of said jib, plural gear 
means in driven relationship with said power means and 
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in driving relationship with said boom, for reversibly ro 
tating said boom within said jib about the common axis of 
said jib and said boom, fluid actuated means for moving 
said boom axially within said jib, locking means compris 
ing clutch means rigidly secured to one end of said boom 
means and coaxially rotatable therewith and anchor means 
mounted at said one end of said jib means coaxial with 
said clutch means and engageable therewith by axial move 
ment of said boom means toward said anchor means to 
prevent such rotation of said boom means one pair of said 
gear means being partially axially disengaged by such 
movement and axially movable away from said anchor 
means to unlock said boom means and allow such rota 
tion thereof said pair of gear means being fully engaged 
thereby, and angularly adjustable drill mounting means 
Secured to the end of said boom means remote from said 
locking means. 

5. A drill mounting as specified in claim 4 wherein said 
clutch means and said anchor means comprise frusto 
conical members. 
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