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8 Claims. (Cl. 81—-55) 

The present invention generally pertains to mobile ap 
paratus for installing roof supporting bolts in the over 
head of a mine room or like underground excavation. 
More particularly, this invention relates to improvements 
in roof-bolting machines whereby roof bolts can be in 
stalled with substantially greater speed, economy and 
safety than heretofore believed possible. 

In the development of the art of roof bolting, various 
machines have been devised for drilling bolt holes in a 
mine room roof and for thereafter seating or setting bolts 
in the drilled holes. Conventionally, the prior art ma 
chines have incorporated some type of combined drilling 
and bolt-setting implement which is operable sequentially 
to effect bolt installations. While machines of this gen 
eral type have served to demonstrate the feasibility of 
roof-bolting as an effective means for preventing roof 
falls in mining operations, the full bene?t derivable from 
the roof-bolting principle has not been made available by 
any prior art roof-bolting apparatus. 
For example, it will be appreciated that the cost of in 

stalling roof bolts depends in part on the amount of time 
and labor consumed in such operations as positioning 
a bolt in a drilled hole preparatory to the bolt setting 
operation. Where known bolting machines have been 
employed, the time required to complete this positioning 
operation is great because the machine operator must ?rst 
manually transport a bolt from a supply point on or near 
the machine carriage, then align the bolt in the drilled 
hole and insert the bolt upwardly into the hole, and, there 
after, support the bolt until it is engaged by a bolt-setting 
implement. From the above description of a conven 
tional bolt-positioning ‘operation, it will be understood 
that manual performance of this operation is time con 
suming and, therefore, costly. Furthermore, it is some 
times impossible and often impractical for the operator 
of prior art machines to position the bolt as aforede 
scribed; therefore, an additional Worker may be required 
to perform this task. Moreover, repetitive manual han 
dling of roof bolts, which may be seven feet in length and 
may weigh twenty pounds or more, produces substantial 
physical strain and worker fatigue which imposes a prac 
tical limit on the number of bolt installations that can 
be completed during a work shift. 
Another shortcoming discernible in the design and op 

eration of prior art bolting machines is the total failure 
of these devices to reduce well-known and long-standing 
personnel hazards attendant the installation of roof bolts 
in coal mines or the like. Thus, although proposed bolt 
ing machines have somewhat increased the output of the 
worker, the machine operator is still required to per 
form the various roofebolting operations immediately 
beneath an unsecured portion of the mine roof. Where 
the unsecured portion of a mine roof comprises cracked 
laminations of shale, slate or limestone, even the normal 
operation of the hole drilling implement of such machines 
could produce su?icient vibration of such unstable over 
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burden to cause a roof fall above the operating site of the 
machine, thereby creating extremely dangerous working 
conditions for personnel involved in the operation of the 
machine. 

Accordingly, a broad object of the present invention is 
to overcome the di?iculties present in conventional roof 
bolting machines by providing an improved machine 
characterized by increased speed and economy in opera 
tion and by a substantial reduction in the hazards en 
countered by operating personnel. . 
Another general object is to provide a machine of the 

aforesaid character whereby certain operations, which 
have heretofore been manually performed, are automati 
cally performed in a rapid, labor-saving manner. 

Another object is to provide 'a labor~saving roof~bolting 
machine wherein roof-bolts are automatically aligned with 
a drilled hole preparatory to engagement, advancement, 
and seating by an automatic bolt-setting implement. 

Still another object is to provide a roof-bolting machine 
having storage means for a supply of roof bolts including 
a feed mechanism operable for feeding individual bolts 
from the storage means as required thereby to facilitate 
automatic installation of a plurality of roof bolts in rapid 
succession. 
Yet another object is to provide a roof~bolting machine, 

as above described, including a novel bolt storage means 
comprising a magazine for vertically suspending a plu 
rality of bolts and operable to translate the bolts succes 
sive'ly into the working travel path of a reciprocable 
power torque wrench or equivalent bolt-setting imple 
ment. 
A more speci?c object is the provision of a roof-bolt 

ing machine having hole-drilling and bolt-setting imple 
ments, which have parallel travel paths and are alter 

' nately swingable into the same working travel path, to 
gether with means for swinging these implements which 
additionally functions to feed roof bolts from the afore 
mentioned bolt storage means. 
Another speci?c object is the provision of an automatic 

roof-bolting machine which is operable to perform as 
aforedescribed and wherein the aforedescribed operations 
are controllable by a single operator from a station re 
motely located from the usual working position of the 
hole-drilling and bolt-setting components of the machine 
and located beneath a previously secured portion of the 
mine roof. 

Yet another speci?c object is the provision of a boom 
mounted roof-bolting machine having hole-drilling and 
bolt-setting components which can be rapidly and ac 
curately positioned with respect to a mine roof by means 
of plural power cylinders operable for maneuvering the 
boom and an attached positioner in a plurality of directions 
and planes. 
A still more speci?c object is the provision of a mobile 

roof-bolting machine which is especially Well adapted for 
rapid movement from place to place in a mine by means 
of a motor driven truck, or the like, which swingably 
mounts a boom structure for adjustably supporting the 
operating elements of the machine. 

Other objects and advantages of the invention will be 
apparent to those skilled in the art from a study of the 
following description and claims taken in connection with 
the accompanying drawings, wherein: 

FIG. 1 is a side elevational view of a roof-bolting ma-. 
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chine constructed in accordance with the present inven 
tion and including a phantom view showing a boomv and 
an attached roof-bolting assembly in a depressed position; 
FIG. 2 is a top plan view of the roof-bolting machine 

with phantom views of the boom and an attached roof 
bolting assembly in altered lateral positions; 
FIG. 3 is a frontal view of the roof-bolting machine 

showing a roof-bolting assembly in altered positions in 
phantom lines. 
FIG. 4 is a fragmentary sectional view of an installed 

roof-bolt assembly; 
FIG. 5 is an enlarged top plan view of the roof-bolting 

assembly shown in FIGS. 1-3; 
FIG. 6 is a fragmentary sectional view taken substan 

tially along lines 6—6 of FIG. 5; 
FIG. 7 is a fragmentary sectional view taken substan 

tially along lines 7——7 of FIG. 6; 
FIG. 8 is a fragmentary sectional view taken substan 

tially along lines 8—8 of FIG. 5; 
FIG. 9 is a side elevational view of a bolt-setting mecha 

nism included in the roof-bolting assembly shown in FIGS. 
1—3 and 5; 
FIG. 10 is a fragmentary sectional view taken substan 

tially along lines 10-10 of FIG. 9 and showing certain 
moving parts in altered positions; 

FIG. 11 is a top plan view of a roof-bolting mechanism 
showing clamping ?ngers in their open and closed operat 
ing positions; 

FIG. 12 is a fragmentary view of a modi?ed form of 
clamping ?nger shown in FIG. 11; 

FIG. 13 is a fragmentary perspective view of a switch 
actuating mechanism showing the parts in spaced apart 
relation; 

FIG. 14 is a longitudinal sectional view of a bolt stor 
agev and feeding mechanism together with a bolt-setting 
mechanism in bolt-receiving relation and in bolt-setting 
relation thereto; 
FIG. 15 is an end view of the bolt storage and feeding 

mechanism shown in FIG. 14; 
FIG. 16 is an enlarged view of a bolt feeding mecha 

nism shown in FIGS. 14 and 15; and taken along lines 
16—16 of FIG. 15; 
FIG. 17 is a fragmentary View of the operating ?ngers 

of the bolt-feeding mechanism shown in FIG. 16; 
FIG. 18 is a view similar to FIG. 17; 
FIG, 19 is a diagrammatic representation of the hy 

draulic system of the present roof-bolting machine; 
FIG. 20 is a diagrammatic representation of the pres 

sure ?uid system of the present roof-bolting machine. 
In the drawings, the numeral 10 generally indicates a - 

roof-bolting machine constructed in accordance, with the 
present invention and adapted for movement along the 
floor 12 of a mine, tunnel, or similar underground excava 
tion for installing supporting bolts in the overhead of 
the mine roof. 
The general purposes of roof bolting and the advan 

tages derivable therefrom are well known in the mining 
and construction industries; consequently, several types 
of roof bolt assemblies and apparatus for their instal 
lation have been devised heretofore. A bolt assembly, 
which is representative of the several types of illustra 
tive machine 10 is adapted to install, is shown in FIG. 4 
of the drawings at numeral 16 and includes a headed bolt 
18 which threadably cooperates with a tapered plug 20 
to spread forcibly an expansion shell 22 thereby to anchor 
the shell in the material forming the wall of a drilled 
hole 24. FIG. 4 also illustrates a roof plate penetrated 
centrally by the bolt shaft 18a and bearing against the 
bolt head 18b and the roof 14 to provide a solid base 
for the bolt and to provide additional support means for 
the roof strata. 

conventionally, the installation of roof bolts includes 
at least these steps: First, a hole 24, or series of holes, 
is drilled in the mine roof to a depth and diameter de 
pendent upon the size of the bolt assembly required. 

Cl 

10 

15 

40 

45 

60 

4 
The size of the bolt assembly and the pattern of the drilled 
bolt holes are predetermined according to the characteris 
tics of the strata which make up the mine roof. Pref 
erably, the bolt holes are drilled normally to the mine 
root surface, or in most cases, substantially vertically; 
however, as will be explained hereinafter, the present 
roof-bolting machine is not limited to vertical orienta 
tion or operation. Next, the aforementioned bolt 18, plug 
20 and expansion shell 22 are aligned with and inserted 
upwardly into a drilled hole. Finally, a power operated 
means, such as a torque wrench socket 28, is applied to 
the bolt head 18b to turn the bolt 18 with respect to the 
plug 20 thereby to draw the plug down on the bolt 
threads and to urge the serrated shell leaves toward and 
into anchoring engagement with the wall of hole 24. 
The exemplary roof-bolting machine 10, generally com 

prises a mobile operator’s car or carriage 30 which ad 
justably carries a semi-automatic roof-bolting assembly 
32 at the distal end of a swinging boom 34 and is par 
ticularly well adapted for rapidly and efficiently installing 
roof bolts in all types of underground excavations. FIG. 
1 shows the machine 10 positioned in operating relation 
to a relatively high roof surface 14a, such as that normal 
ly encountered in mine rooms and tunnels, and, in phan 
tom lines, in operating relation to a relatively low roof 
surface 14b, such as that occurring in the mining of coal 
or other minerals found in seams, as exempli?ed at 
numeral 36. 
The aforementioned car 30 may be self-propelled by 

any motor means 38 best suited for the working environ 
ment of the car. While car 30 is shown as having a 
wheeled carriage, the wheels 40 may be replaced by end 
less tracks ‘or any equivalent means best adapted for the 
?oor conditions encountered at a particular work site. 
As best shown in FIGS. 1 and 2, the car 30 carries a 
control console 42 and a seat 44 adjacent thereto which 
make up a station for a machine operator. In a man 
ner to be explained, the operator can remotely control 
operation of the car 30, the roof-bolting assembly 32 
and the boom 34 by means of a plurality of switch actu 
ating handles shown on the control console 42. 
As best illustrated in FIG. 1, a boom mounting bracket 

46 extends vertically from the ?oor of car 30 and carries 
three spaced swivels 47 for swivelly mounting a tripodal 
boom structure comprising the aforementioned boom 34, 
a hydraulically actuated boom-lifting cylinder 48, and a 
hydraulically actuated boom-swinging cylinder 50. The 
outer ends of the cylinders 48 and 50 are attached to 
the boom by pivot connectors 48a and 50a, respectively. 
In a well-understood manner, the boom-lifting cylinder 
48 is operable to swing the boom 34 and the roof-bolting 
assembly 32 in vertical planes between elevated and de 
pressed positions, substantially as shown in FIG. 1. 
Similarly, the boom-swinging cylinder 50 is operable to 
swing the boom 34 and roof-bolting assembly 32 lateral 
ly in horizontal planes, substantially as shown in FIG. 2. 
A hydraulically actuated boom~extension cylinder 52 is 
disposed interiorly of boom 34 for effecting controlled 
axial movement of a telescoping portion 34a of the boom 
34 and the roof-bolting assembly 32 between an extended 
position, shown in full lines in FIG. 2, and a retracted 
position, shown in the lower phantom view of FIG. 2. 
In the drawings, the hydraulic supply lines for the various 
hydraulically actuated cylinders have been deleted for 
clarity of description; however, the hydraulic system for 
supplying and controlling the cylinders is diagram-. 
matically depicted in FIG. 19 where the double acting 
boom cylinders 48, 50 and 52 are selectively placed in 
circuit with a suitable hydraulic pump 312 and a hy-‘ 
draulic ?uid reservoir 314 by means of operator-cone 
trolled four-way valves 300, 302, and: 304, respectively, 
to supply and to exhaust selectively the ends of the 
cylinders. Preferably, control handles for the valves 300, 
302, and 304 are located on the control console 42 with 
in easy reach of an operator seated in seat 44. 
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From the foregoing operational description of hy 
draulic cylinders 48, 50, and 52 it will be appreciated 
that a machine operator can effect controlled movement 
of the roof-bolting assembly 32 in a plurality of planes 
and directions with respect to the aforementioned mount 
ing bracket 46 and with respect to the plane of a selected 
mine roof section. Thus, from an operating station re 
mote from the working position of the roof-bolting 
mechanism 32, an operator can control the swinging and 
telescoping action of the boom 34 for precisely position 
ing the semiautomatic roof-bolting assembly 32 for in 
stalling a plurality of bolts in any desired pattern. This 
mode of remote control and operation afforded by the 
present roof-bolting machine is in sharp contradistinc 
tion with contemporary roof-bolting procedures whereby 
operators of other types of machines or hand-held tools 
are required to work immediately beneath an unsecured 
roof section being bolted. The present invention obviates 
this hazard by providing a power actuated boom struc 
ture by means of which the machine operator can rapid 
ly and effortlessly position a bolt-setting mechanism from 
a remote station located beneath a previously bolted por 
tion of the mine roof. 
As shown in the drawings, the aforementioned roof‘ 

bolting assembly 32 generally comprises a rock drill mech 
anism 54, a bolt-setting mechanism 56 and a magazine 
58 for storing and feeding roof bolts. Another feature 
of the present invention is the provision of an improved 
swivel connection, generally indicated by numeral 60, be 
tween the roof-bolting assembly 32 and the distal end of 
the telescoping portion 34a of the boom 34, whereby the 
roof-bolting assembly 32 can be rapidly and accurately 
oriented for performing hole-drilling and bolt-setting op 
eratlons. 
The structural and operational features of the swivel 

connection 60 are shown in detail in FIGS. 5—8 wherein 
a clevis 62 is provided with spaced arms 64 and is de 
tachably secured to the extreme forward or outer end of 
the telescoping boom portion 34a by a clamping plate 
66. The clevis arms 64 are transversely apertured at 68 
to provide supporting journals for the opposite ends of a 
transverse pivot shaft 70 which rotatably supports a sur 
rounding bearing sleeve 72. A second bearing sleeve 74 
is welded, or otherwise rigidly connected, at right angles 
to the pivot axis of the bearing sleeve 72; and, sleeve 74 
supports and journals a pivot shaft 76 for pivotal move 
ment about an axis lying in a plane with the longitudinal 
axis of the boom 34. An upstanding bracket 78 having 
a pair of spaced ears 80 is rigidly attached to the extreme 
forward end of pivot shaft 76 for pivotal movement there 
with. An upstanding pivot shaft 82 is journaled at oppo 
site ends by the ears 80 and pivotally mounts a forward 
ly disposed support 84 for the rock-drill mechanism 54 
and the bolt-setting mechanism 56. 

Referring to FIG. 6, a hydraulically actuated cylinder 
86 is connected between pivot pins 88 and 90 which are 
respectively carried by a pair of spaced ears 92 formed 
on clevis 62 and by a pair of spaced ears 94 attached to 
bearing sleeve 72. The cylinder 86 is extendable and re 
tractable to effect controlled pivotal movement of the 
bracket 78 about the transverse pivot shaft 70 thereby 
affording adjustment of the angularity of the roof-bolting 
assembly 32 with respect to a mine roof surface in a 
manner shown in FIG. 1. The bracket 78 is pivotable 
about pivot shaft 76 by means by hydraulically actuated 
cylinder 96 which is connected between pivot pins 98 and 
100 respectively carried by a pair of spaced ears 102 ex 
tending laterally from bearing sleeve 74 and by a pair of 
bearing plates 104 secured between spaced brackets 106 
which extend rearwardly from the upper portion of the 
bracket 78. The cylinder 96 is extendable and retract 
able to effect controlled pivotal movement of the bracket 
78 and the attached roof-bolting assembly 32 about an 
axis through pivot shaft 76 substantially as shown in FIG. 
3. Such pivotal movement affords swinging adjustment 
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of the roof-bolting assembly 32 in both directions from 
the upright or vertical position, shown in full lines in FIG. 
3; and, preferably, the assembly 32 is pivotable in at least 
one direction to a substantially horizontal position to fa 
cilitate passage of the machine through low overhead 
doors or the like. 
As best shown in FIGS. 5 and 8, a pair of spaced plates 

108, which are rigidly attached to the bracket 78, extend 
laterally and rearwardly and cooperate with a pair of clo 
sure blocks 110 to provide a trunnion mounting for pivot 
posts 112 protruding radially near the forward end of a hy 
draulically actuated indexing cylinder 114. The piston rod 
114a of cylinder 114 is connected between a pair of spaced 
lever arms 116 by a pivot pin 118. The lever arms 116 are 
rigidly connected to the aforementioned support 84; and, 
extension and retraction of cylinder 114 effects controlled 
pivotal movement of the support 84 about pivot shaft 82 
relative to the bracket 78 between limiting pivotal posi 
tions established by abutments of support 84 and a lever 
arm 116 against the adjustable stops 120 and 122, respec 
tively. For the purpose of description, the limiting pivotal 
positions of the support 84 may be conveniently denomi 
nated as an open indexed position and a closed indexed 
position. In the open position, shown in FIG. 5, for ex 
ample, the lever arm 116 is swung into abutment with 
the adjustable stop 122; and, in the closed position, shown 
in FIG. 14, for example, the support 84 abuts the adjust 
able stop 120. The hydraulic cylinders 86, 96 and 114 
are diagrammatically shown in FIG. 19 as being control 
lable to perform their intended functions by means of 
four-way valves 306, 308 and 310, respectively. Prefer 
ably these valves are provided with manual control han 
dles located on the control console 42 to enable an op 
erator seated in seat 44 to swivel the bolt-setting mech 
anism about the end of the boom 34 and to operate drill 
ing mechanism 54 and the bolt-setting mechanism 56 be 
tween open and closed positions relative to the bracket 78. 
The aforementioned rock drill assembly 54 comprises 

the usual guide shell or channel 124 which is mounted at 
the forward end of support 84 by a tongue-and-groove 
connection, or an equivalent means, and extends vertical 
ly above and below the support 84 at right angles there-' 
to. A pneumatically actuated percussive drill motor 126 
is supported and guided by the guide shell 124 for lon 
gitudinal movement therealong between a retracted po— 
sition and an extended drilling position as shown in FIG. 
1. The drill motor carries the usual drill rod 128 and 
actuates the same for percussively drilling bolt holes 24 
in a well understood manner. The upper end of guide 
shell 124 mounts a conventional drill rod centralizer 130. 
Advancement and retraction of drill motor 126 is accom 
plished in a well known manner by means of a feed screw 
device, not shown, which is carried by the guide shell 124 
and is operable for reversible rotation by any suitable 
rotary driver, such as an air motor 132 mounted at the 
lower end of the guide shell 124 in driving relation with 
the drill motor feed screw. The drill motor 126 and the 
drill feed motor 156 are supplied by air conduits, not 
shown in the drawings. FIG. 20, which is a diagrammatic 
showing of the pressure ?uid system for the present roof 
bolting machine, includes a pressure ?uid source, such as 
compressor 328, which communicates with a throttle valve 
324 in circuit with the drill motor 126 and with a four 
way valve 326 for controlling the drill feed motor for 
neutral, forward and reverse rotation. The control han 
dles for valves 324 and 327 are located on the control 
console 42. 
An upstanding guide shell 134 for the bolt-setting mech 

anism 56, which is best shown in FIGS. 9 and 10, is gen 
erally rectangular in cross section and open at one side 
and is secured at the forward end of support 84 by spaced 
tongue-and-groove connectors 136, or the like, in par 
allel relation with the aforedescribed guide shell 124 
for the drill motor 126 and with pivot shaft 82. A 
grooved slide plate 138 is slidably mounted on spaced 
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guide tracks 140 de?ning the open side of guide shell 134; 
and, the plate 138 is movable therealong substantially 
from one end of the guide shell to the other by means 
to be described. The slide plate 138 has attached there 
to a laterally extending platform 142 which supports a 
pressure ?uid actuated power wrench 144 or equivalent 
bolt-setting implement in the manner shown in FIG. 10; 
and, a C clamp 146 surrounding the body of the power 
wrench connects the same to the slide plate 138 for added 
stability. The guide shell 134 houses a rotatable feed 
screw 148 which drivingly engages with a well-known 
ball-type follower device 150 for advancing and retract~ 
ing the attached slide plate 138 and power wrench along 
the guide tracks 140. The feed screw 148 is rotatably 
journalled at its opposite ends by any suitable means such 
as ball bearings 152; and, the lower end of feed screw 
148 mounts a sprocket 154 which is drivingly connected 
to a pressure ?uid operated rotary feed motor 156 by a 
chain 158., A drive housing 160 encloses the sprocket 
154 and the chain 158 to protect the same from the en 
trance of damaging rock particles or other debris; and, 
a closure plate 162 is attached to the extreme upper end 
of guide shell 134 to protect the feed screw 148 and fol 
lower 150 in a like manner. The feed motor 156 is re 
versible and is also provided with a neutral operating 
condition. FIG. 19 diagrammatically depicts an on-oif 
valve 320 for the power wrench 144 and a four-way valve 
322 for the, power wrench feed screw motor 156. These 
valves preferably are manually controllable from the op 
erator’s console 42. 

- The power wrench 144, shown in FIGS. 9 and 10, 
mounts a socket 28 for drivingly engaging the head 18b 
of a roof bolt 18. The roof bolt 18 is received and held 
in parallelism with the rock drill mechanism 54 and the 
bolt-setting mechanism 56 by at least two vertically spaced 
clamping means 164a and 16417. The clamping means 
are identically constructed and generally comprise pairs 
of opposed clamping ?ngers 166 which are pivotally 
mounted on brackets 168 extending from opposite sides 
of the guide shell 134. As best seen in FIGS. 9 and 11, 
the ?ngers 166 are selectively operable to pivot about the 
guide shell 134 to ?rmly grip vertically spaced portions 
of a roof bolt shaft 18a and to pivot apart su?iciently to 
permit passage of the power wrench 144 and its mounting 
platform 142 therebetween. ‘The ?ngers 166 may carry 
rollers 170 or magnetic members 172, shown in FIG. 12, 
near their extreme outer ends to facilitate receipt and re 
tention of the bolt shaft 18a therebetween until the ?ngers 
are intentionally released. The actuating means for the 
gripping ?ngers 166 comprises a pressure ?uid actuated 
cylinder 174 and a coiled spring 176 both of which are 
connected between pairs of spaced lever-arms 178 rigidly 
attached to the ?ngers 166. The spring 176 normally 
biases the ?ngers 166 to the open position, shown in full 
lines in FIG. 11; while, the cylinder 174 is actuable to 
spread the lever arms 178 against the spring bias thereby 
closing the ?ngers 166 about the bolt shaft18b, as shown 
in phantom lines in FIG. 11. 
The cylinders 174 of the spaced clamping means 164a 

and 164b are actuated and exhausted by separate valves 
180 mounted in spaced relation upon the guide shell 134, 
as shown in FIG. 14. These valves are identical in con 
struction and operation and include plunger actuators 
I82 extending from their tops which are depressible to 
exhaust the normally actuated cylinders 174 by means of 
cam blocks 184 pivotally mounted on the guide shell 134 
and extending therethrough into the path of travel of a 
cam plate 186 mounted for coterminous movement with 
a frame member 187 of the follower mechanism 150. The 
cam block 184 is provided with an extending arm which 
terminates in a ball 188 that is engageable by wall portions 
of a cam groove 190 formed in the cam plate 186 as shown 
in FIG. 13. It will be understood that vertical movement 
of the follower mechanism 150 and the cam plate 186 with 
respect to the cam block 184 will cause the cam groove 
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to engage and to de?ect the ball 188 transversely with re— 
spect to the path of the cam plate 186 thereby pivoting the 
cam block 184 with respect to the switch plunger 182. 
Pivotal movement of the cam block 184 will cause the 
inclined cam surface 192 to override the switch plunger 
182 to either depress or release the same according to the 
direction of vertical travel of the follower mechanism 
150. As illustrated in FIG. 14, the switch actuating cam 
blocks 184 are located with respect to the clamping means 
164a and 164b to provide sequential opening of both sets 
of clamping ?ngers 166 in advance of the power wrench 
144 as the latter moves upwardly along the guide shell 134 
to set a bolt 18. Downward movement of the power 
Wrench 144 and the follower 150 will cause the cam plate 
186 to engage and to pivot the cam blocks 184 for se 
quential operation of the switch plungers 182 to supply 
pressure ?uid to the cylinders 174 thereby reclosing the 
clamping ?ngers 166 for receipt of another bolt 18 from 
the magazine 58. 

Referring to FIGS. 14—16, the bolt magazine, generally 
indicated at numeral 58, includes a pair of inverted U 
shaped frames 194 which are rigidly joined in spaced rela 
tion by upper and lower transverse braces 196. Between 
points near the bight end of the U-shaped frames 194 
are connected a pair of spaced channels 198 for a pur~ 
pose to be disclosed. A shuttle frame 200, comprising 
spaced upright rods 202 and upper and lower transverse 
bars 204, is slidably carried by bearing members 206 
upon upper and lower slide rods 208 for reciprocating, 
bolt-feeding movement between the full line and phantom 
line positions shown in FIG. 14. An upper movable ?nger 
carrier 210 is attached to the extreme upper ends of the 
shuttle-frame rods 202;. and, a like lower movable ?nger 
carrier 212 is attached to the extreme lower ends of the 
shuttle-frame rods 202. An upper stationary ?nger car 
rier 214 is attached between the rear legs of the U-shaped 
frames 194 by brackets 216; and, a lower stationary 
?nger carrier 218 is attached between the rear legs of the 
U-shaped frames 194 by brackets 220. The lower ends 
of the legs of the respective U-shaped frames are tied to 
gether by bars 222. Upper and lower bolt-retainer rods 
224 and 226, respectively, are adjustably secured between 
the front legs of the respective U-shaped frames 194 
by means of brackets 228 and 230. A formed hood 232 is 
attached to the U-shaped frames 194 to enclose the rear 
and top portions of the magazine. 
A plurality of movable ?ngers 234 which are carried on 

pins 236 are attached to the upper and lower movable 
?nger carriers 210 and 212, respectively for pivotal move 
ment. Slotted portions 234a of each of the movable 
?ngers 234 receive pins 238 which extend radially upward~ 
ly from upper and lower transversely shiftable rods 240. 
Reduced diameter end portions of the rods 240 are slid 
ably supported by apertured journal blocks 242 attached at 
opposite ends of the upper and lower movable ?nger car 
riers 210 and 212. As viewed in FIG. 16, which shows 
details of the lower movable and stationary ?nger carriers 
210 and 212, the lower transversely shiftable rod 240 
is biased to a limiting right-hand position by a coiled 
compression spring 244 surrounding the left-hand reduced 
diameter end of rod 240. Thus the several movable ?ngers 
234, which are linked with the rod 240 by pins 238, are 
biased by spring 244 against counterclockwise pivoting 
about their pivots 236. 
A plurality of stationary ?ngers 246, which are sta 

tionary in the sense that they are not transversely shift 
able within the magazine as are the shuttle-mounted mov 
able‘?ngers 234, are pivotally mounted in evenly spaced 
relation along the upper and lower stationary ?nger car; 
riers 214 and 218 upon pivot pins 248. As best shown at 
the right-hand side of FIG. 16 and by a comparison of 
FIGS. 17 and 18, the several stationary ?ngers 246 are 
independently 'pivotable between limiting positions estab 
lished by threaded stops 250 and spring biased plunger 
assemblies 252 Iadjustably mounted upon the stationary. 
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?nger carriers 214 and 218. The plunger assemblies 252 
function to bias the stationary ?ngers in a clockwise 
direction for resilient retention of a roof bolt shaft 18a 
between the stationary ?ngers 246 and the bolt retainer 
rods 222 and 224 and within shaped notches 254 relieved 
in the ends of the stationary ?ngers. 
The magazine frame is rigidly attached by fasteners 

258 to an upstanding post 256 integral with the aforemen 
tioned bracket 78. The fasteners 258 secure the transverse 
braces 196 to an angle member 260 which is in turn rigidly 
attached to the post 256. A shuttle-operating lever 262 
is mechanically linked at opposite ends between a pivot 
bracket 264 attached to the right-hand upright rod 202 
of the shuttle 200, as viewed in FIG. 14, and a pivot pin 
carried by spaced ears 266 attached to the aforementioned 
support 84. 
Having particular reference to the views of the bolt stor 

ing and feeding magazine shown in FIGS. 14-18, the op 
eration of this important structural assembly of the present 
invention is as follows: A plurality of bolts 18 are re 
ceived and stored in the magazine in the illustrated up 
right position by slidably inserting the bolts into the left 
hand side of the magazine with their several roof plates 
26 aligned between and resting upon the spaced channels 
198. The bolt shafts will depend downwardly and their 
weight will be supported by the expansion shells 22 which 
bear upon the roof plates 26. The bolt shafts 18a are 
supported in parallelism with the U-shaped frames 194 by 
the notched stationary ?ngers 248 which bias the bolt 
shafts against the bolt-retainer rods 224 and 226. The il 
lustrative magazine has a storage capacity for six roof 
bolts in six individual bolt stations de?ned by the loca 
tions of the stationary ?ngers 248 between the ends of 
the magazine. As viewed in FIGS. 5, l4, and 16, the 
bolt stations may be conveniently described as comprising 
a left-hand or initial station, a right-hand or terminal 
station and four intermediate stations therebetween. 
The bolt shafts are disposed in the aforedescribed bolt 

stations in the path of travel of the movable ?ngers 234 
as the shuttle frame 200 is translated by the lever 262 
from left to right between the full line position and phan 
tom line position shown in FIG. 14. As the movable 
?ngers 234 move toward the right-hand or terminal bolt 
station, the bolt shafts 18a are engaged thereby and are 
forcibly moved out of the stationary ?nger notches 254 
against the bias of the plunger assemblies 252. The bolt 
shifting action of the movable ?ngers 234 will cause the 
roof plates 26 of the respective bolts to slide in unison 
from left to right along the channels 198. After a bolt 
shaft has been moved out of the upper and lower sta 
tionary ?nger notches 254 of a given station, continued 
bolt movement by the movable ?ngers 234 toward the 
next adjacent station to the right will cause the bolt shaft 
to underride the next adjacent stationary ?nger, as shown 
in FIG. 18, and thereafter to seat in notches 254 when 
the shuttle 200 has reached its right-hand limit of travel, 
as shown in phantom lines in FIG. 14. A bolt shaft so 
advanced to the next adjacent station will be resiliently 
held there by the coaction of upper and lower stationary 
?ngers 246 with the upper and lower bolt retainer 224 
and 226. As the shuttle 200 is operated by the lever 262 
to its original position shown in full lines in FIG. 14 and 
in FIG. 16, the movable ?ngers 234 are shifted from 
right to left, as indicated by the directional arrow in 
FIG. 17, thereby overriding the bolt shafts 18:: held in 
its paths of travel by stationary ?ngers 246. As the mov 
able ?ngers 234 override the bolt shafts they pivot in 
unison about pins 236 in a counterclockwise direction 
thereby shifting the upper and lower rods 240 to the left 
to effect compression of the coiled springs 244. After the 
shuttle has carried the movable ?ngers 234 over the shafts 
18a, the springs 244 effect shift-ing of the rods 240 to the 
1&2 thereby to return the ?ngers 234 to their original 
pivotal position shown in FIG. 16. From the foregoing 
structural and operational description of the magazine 58, 
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10 
it will be understood that stored bolts are advanced in 
unison and successively from station to station by the 
shuttling action of the shuttle frame 200. While the 
illustrative magazine has a capacity for storing and feed 
ing six roof bolts, a greater or smaller number of bolt 
stations may easily be provided without departing from 
the spirit of the present invention. 
As the initial bolt station at the left-hand end of the 

magazine becomes vacant, another bolt may be manually 
inserted in its place; however, for maximum personnel 
safety it is preferred that the magazine be fully exhausted 
and thereafter returned beneath a secured portion of the 
mine or tunnel roof for reloading. 
A preferred mode of operation of the roof-bolting ma 

chine described above will be briefly summarized. The 
car 30 is located beneath a previously bolted portion of 
the roof surface to minimize the risk of injury to an 
operator seated in seat 44 due to roof falls. The operator 
then moves the roof-bolting assembly 32 to hole-drilling 
relation with a roof surface, such as 14a or 14b shown in 
FIG. 1. Such positioning is accomplished by controlling 
valves 300, 302 and 304, respectively, to swing, to lift, 
and to extend the boom 34 and by controlling valves 
306 and 308 to operate the expansible cylinders 86 and 96 
associated with the swivel connection 60 for pivoting 
the assembly 32 about pivot shafts 70 and 76 thereby to 
orient the drill rod 128 for drilling a bolt hole 24 per 
pendicular to the plane of the mine roof. With the sup 
port 84 pivoted about pivot shaft 82 to the aforemen 
tioned closed indexed position, as shown in FIGS. 1 and 
14, by means of cylinder 114, pressure ?uid control valves 
324 and 326 are operated to energize the percussive drill 
motor 126 and to effect forward or upward feeding of 
the drill rod 128 along the guide shell 124 by means of 
the feed screw motor 132. After the bolt hole 24 is 
drilled to the required depth to receive a bolt assembly 
16, the drill motor is deenergized and the drill feed motor 
is reversed to retract the drill rod to the lowermost posi 
tion with respect to the drill motor guide shell 124. 
With the support in the closed indexed position or the 

hole-drilling position, shown in FIGS. 1, 14, and 15, the 
clamping ?ngers 166 of the bolt-setting mechanism 56 
will be in bolt-receiving relation with the aforedescribed 
terminal bolt station of the magazine 58. Thus the pres 
sure ?uid operated cylinder 174 will be extended to clamp 
the ?ngers 166 tightly about the shaft of a bolt retained 
by the stationary ?ngers 246 of the terminal bolt station. 
After the drill motor is retracted, the operator actuates 
cylinder 114 by means of valve 310 to swing the support 
84 about pivot shaft to the aforementioned open indexed 
position shown in FIG. 2 (upper view), in FIG. 5, and 
in phantom lines in FIG. 14. The clamping ?ngers 166 
will extract the bolt gripped therebetween from the termi 
nal bolt station of the magazine 58 and will swing the 
clamped bolt into alignment with the previously drilled 
bolt hole as the piston rod 114a ‘of the cylinder 114 is re 
tracted. Thus the cylinder 114, the support 84, the guide 
shell 134, and the upper and ‘lower clamping means 164a 
and 164b may be considered to provide positioner means 
for bolts received from the magazine. The stops 120 and 
122 may be selectively adjusted to regulate the aforede 
scribed closed and open indexed positions of the support 
84 to insure proper bolt pickup by the clamping ?ngers 
166 and proper alignment of the bolt with the drilled 
bolt hole. 

After a bolt is received in the clamping ?ngers 166 
and is swung into alignment with a drilled hole by the 
cylinder 114, the power wrench 144 and the wrench feed 
screw motor 156 are energized by valves 320 and 322, 
respectively. As the feed screw 148 is rotated, the fol 
lower mechanism 150 will move upwardly carrying with 
it the power wrench 144 and a bolt 18 engaged by the 
power wrench socket 28. As the power wrench travels 
upwardly along the guide shell 134, the cam plate will 
engage the ball arm 188 of the lower cam block 184 to 
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effect counterclockwise pivoting of the cam block, as 
viewed in FIG. 13, thereby to cause the cam surface 192 
to override and to depress the plunger actuator 182 of the 
lower valve 180. As shown in FIG. 20 where one cylin 
der 174 and its control valve 180 are diagrammatically 
depicted, the valve 180 is operable to exhaust the cylinder 
174 to permit the same to move to the retracted position 
shown in full lines in FIG. 11. The spring 176 of the 
lower clamping means 1641) will then pivot the ?ngers 166 
to the open position, shown in phantom lines in FIG. 11, 
well in advance of the approach of the power wrench 144.‘ 
With the bolt-setting mechanism in the condition shown 
in FIG. 9, the lower clamping means 164b has opened 
to pass the power wrench 144 while the upper clamping 
means 164a remains closed in clamping relation with 
the bolt 18 and in supporting relation with a roof plate 
26. After the power wrench has traversed the lower 
clamping means 164b, the lower clamping ?ngers 166 
will remain open and the upper clamping ?ngers will 
open upon actuation of the upper valve 180 as the cam 
plate 186 moves into camming relation with the upper 
cam block 184. As the upper clamping ?ngers 166 open 
to pass the power wrench, the roof plate 26 will be picked 
up by the socket 28 and advanced upwardly with the 
bolt to the fully installed condition shown in FIG. 4. As 
the power wrench is retracted in response to reversal 
of rotation of the feed screw 148 by motor 156, the up 
per and lower clamping ?ngers will close sequentially as 
the cam plate 186 operates the valves 180 to energize the 
clamping cylinders 174. 
An important operational feature of the present roof 

bolting mechanism 32 is the actuation of the bolt-feeding 
shuttle 200 of the magazine 58 in synchronism with and 
in response to swinging of the bolt-clamping and bolt 
positioning means between the aforedescribed open and 
closed indexed positions. Thus the indexing cylinder 114 
is operable to swing the bolt-setting mechanism alter 
nately between a bolt-receiving position with respect to 
the terminal bolt station of magazine 58 and a bolt 
setting position wherein the clamped bolt received from 
the magazine is aligned with a drilled bolt hole. Such 
swinging movement is mechanically coupled to the maga 
zine operating shuttle 200 by the aforementioned lever 
262 to produce transverse reciprocation of the shuttle 
thereby to effect bolt feeding in the manner heretofore 
described. Thus the magazine feeding mechanism is 
operable in a simple and e?icient manner in coordinated 
relation with coacting drilling and bolt-setting mechanisms 
of the roof-bolting machine. 
While the improved bolting machine 10 has been shown 

and described as having particular utility when employed 
for roof-bolting applications in mines or other under 
ground excavations, it will be appreciated that the present 
invention broadly contemplates the provision of a semi 
automatic apparatus for hole-drilling and bolt-setting op- . 
erations wherever bolting of rock strata is bene?cial. 
Moreover, the above description and accompanying draw 
ings comprehend only a general and preferred embodi 
ment of the invention and various changes in construc 
tion, proportion, and arrangement of parts may be made 
without departing from the spirit of the invention as set 
forth in the appended claims. 
Having fully disclosed the invention, What we claim 

as new and useful and desire to protect by United States 
Letters Patent is: 

1. A roof-bolting apparatus comprising: 
support means adjustably movable with respect to a 

roof; 
bolt magazine means secured to said support means 

and movable therewith; 
bolt positioning means pivotally attached to said sup 

port means and including bolt receiving means for 
receiving a bolt fed from said magazine; 

bolt setting means including a power wrench carried by 
said positioning means and operable to engage a 
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bolt received by said receiving means and to rotate 
the same in a drilled bolt hole in said roof; 

power means connected between said support means‘ 
and said positioning means and operable for elfect 
ing pivotal movement of said positioning means and 
said bolt setting means with respect to said support 
means between a ?rst position wherein a bolt is re 
ceived from said magazine means and a second posi 
tion wherein said bolt is aligned with said bolt hole 
and is engaged and rotated by said bolt setting means; 
and 

a magazine operating mechanism responsive to pivoting 
of said positioning means and said bolt setting means 
for feeding a bolt from said magazine. 

2. The invention according to claim 1, wherein said 
bolt positioning means includes an elongated member 
which is pivotally connected to said support means and 
which supports and guides said power wrench for recip; 
rocal travel therealong. 

3. The invention according to claim 2, wherein said 
bolt receiving means includes bolt clamping means secured 
in spaced relation on said elongated member and having 
a closed condition for engaging and supporting a bolt 
and having an open condition wherein said bolt is re 
leased for engagement by said power wrench. 

4. The invention de?ned in claim 3 together with clamp 
operating means located ‘on said elongated member for 
sequentially opening and closing said bolt clamping 
means; said clamp operating means being responsive to 
travel of said power wrench along said elongated member 
to open said bolt clamping means to avoid interference 
with the advancement of said power wrench. ' 

5. The invention according to claim 1, wherein said 
magazine means includes releasable means for resiliently 
holding a plurality of bolts in parallel spaced relation. 

6. The invention according to claim 5, wherein said 
magazine operating mechanism includes a shuttle mem 
ber reciprocably slidable within said magazine and engage 
able with said plurality of bolts to translate the same 
successively into receiving relation with said bolt receiving 
means. 

7. The invention according to claim 6 together with 
mechanical linkage means connecting said shuttle member 
and said positioning means to effect reciprocation of said 
shuttle member within said magazine in response to pivot 
ing of said positioning means. , 

8. A roof-bolting apparatus comprising: 
a mobile carriage; 
an elongated boom having its proximate end swivelly 
mounted on said carriage; 

power means between said carriage means and said 
boom for swinging said boom in a plurality of direc 
tions and planes; 

support means swivelly mounted on the distal end of 
said boom; 

power means between said boom and said support 
means for swinging said support means in a plu 
rality of directions and planes; 

bolt magazine means secured to said support means 
and swingable therewith; 

bolt positioning means pivotally attached to said sup 
port means and including bolt receiving means for 
receiving a bolt fed from said magazine; 

bolt setting means including a power wrench carried 
by said positioning means and operable to engage 
a bolt received by said receiving means and to rotate 
the same in a drilled bolt hole in said roof; 

power means operable for effecting pivotal movement 
of said positioning means and said bolt setting means 
with respect to said support means between a ?rst 
position wherein a bolt is received from said maga 
zine means and a second position wherein said bolt 
is aligned with said hole and is engaged and rotated 
by said bolt setting means; 
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a magazine operating mechanism responsive to pivoting 
of said positioning means and said bolt setting means 
for feeding a bolt from said magazine; and 

control means for said power means located on said 
mobile carriage. 5 
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