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MOBILE DRILLING APPARATUS 
John C. Curtis and Harold F. Minnis, Claremont, N. H., assignors to Joy Manufacturing Com 
pany, Pittsburgh, Pa., a corporation of Penn 
sylvania, 

Application January 20, 1950, serial No. 139,611 
(C. 255-51) 18 Claims. 

1 
This invention relates to drilling apparatus and 

more particularly to a mobile drilling apparatus 
especially designed for use in drilling upright 
holes in the roof of an underground nine or tun 
nel, for receiving anchor bolts for internally sup 
porting the roof. 

In underground mines or tunnels it is becoming 
common practice to drill upright holes in the roof 
strata, for receiving anchor bolts whereby the roof 
rock may be internally supported without the 
use of conventional mine timbering. In mines or 
tunnels where the head room is relatively low it 
has been found difficult to drill upright holes in 
the roof of a depth. Substantially greater than the 
height of the mine passageway or tunnel with the 
conventional equipment available. The present 
invention contemplates improvements over 
known types of drilling equipment in that with 
an extremely low compact drill structure, upright 
holes of substantial depth may be drilled in the 
roof strata. The drilling apparatus of the pres 
ent invention embodies a horizontal drill struc 
ture having novel guiding and directing means 
for a flexible driving element for the drill bit 
whereby the horizontal flexible element may be 
arcuately deflected to effect drilling of upright 
holes. By such a construction the upright drill 
holes may be drilled to a depth substantially 
greater than the height of the mine passageway 
or tunnel in which the drilling apparatus is lo 
cated. 
An object of the present invention is to pro 

vide an improved drilling apparatus having nov 
el features of construction. Another object is to 
provide an improved mobile drilling apparatus 
especially designed for use in drilling upright 
holes in the roof strata of an underground mine 
or tunnel. Yet another object is to provide an 
improved drilling apparatus for drilling upright 
holes in the roof to a depth substantially greater 
than the height of the mine passageway or tun 
nel, with the holes located at strategic points for 
receiving roof anchor bolts whereby the roof rock 
may be firmly internally supported without the 
use of conventional mine timbering. A further 
object is to provide an improved mobile drilling 
apparatus of an extremely vertically compact 
structure and having a relatively long range of 
feed for the drill bit. A still further object is to 
provide an improved drilling apparatus embody 
ing a flexible driving element for the drill bit and 
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having novel guiding and deflecting means for . 
the flexible element whereby the latter may be 
deflected from a horizontal position to a right 
angle vertical position. Another object is to pro 55 

2 
vide an improved drilling apparatus having an 
adjustable drilling element and improved means 
for adjusting and directing the drilling element 
whereby holes may be readily drilled at various 
angles. Still another object is to provide an in 
proved drilling apparatus having novel features 
of construction and a novel arrangement of parts. 
These and other objects and advantages of the 
invention will, however, hereinafter more fully 
appear. 

In the accompanying drawings there is shown 
for purposes of illustration one form which the 
invention may assume in practice. 
In these drawings: 
Figs. 1 and 1a, when taken together, constitute 

a side elevational view of the improved drilling 
apparatus. 

Figs. 2 and 2a, when taken together, constitute 
a plan view of the apparatus shown in Figs. 1. 
and 1d. 

Fig. 3 is a central longitudinal vertical section 
taken through the drilling apparatus, With the 
intermediate portion of the apparatus broken 
away to facilitate illustration. m 

FigS. 4, 5 and 6 are enlarged Cross sections taken 
respectively on lines 4-4, 5-5 and 6-6 of Fig. 3, 
illustrating structural details. 

Fig. 7 is an enlarged cross section taken on line 
7-7 of Fig. 3, showing the drill motor structure 
and its guide frame. 

Fig. 8 is a front end view, taken on a reduced 
scale, of the drilling apparatus, with different an 
gular positions of the drill bit shown in full and 
dotted lines. 

Fig. 9 is a diagrammatic view showing the drill 
ing apparatus in drilling position in a mine pas 
SageWay or tunnel. . . 

Fig. 10 is a diagrammatic view similar to Fig. 
9 showing the drill guide frame in tilted position. 

Fig. 1 is a diagrammatic view showing the hy 
draulic System. 
The improved mobile drilling apparatus is of 

a low compact design especially adapted for use 
in mines or tunnels having low head room and 
generally comprises a mobile base i carrying a 
low compact horizontal guide frame 2 and 
mounted on a pair of rubber-tired rear wheels 
3 and a rubber-tired front caster wheel 4, the 
latter being provided with a tow bar or handle 
5. Slidably guided on the horizontal guide frame 
for longitudinal movement back and forth 
therealong is a horizontal motor 6, herein de 
sirably an electric motor, which is adapted to 
drive a flexible drive shaft. T having its hori 
Zontal portion guided by a series of movable 
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guide members or 'shuttle guides' 8 and at its 
outer portion passing through an arcuate de 
flecting guide member or curved deflecting tube 
9. The outer end of the drive shaft carries a 
spirally waned guide section it and a conven 
tional rotary drill bit f. The arcuate guide tube 
9 is carried on a rotatable support 2 which is 
mounted on the front end of the guide frame to 
rotate about a horizontal longitudinal axis rela 
tive thereto. Whereby the drill bit may be lo 
cated in different angular positions. The base 
carries near its opposite ends pairs of elevating 
jacks 3 and 4 whereby the guide frame may 
be elevated and tilted in an endwise direction 
with respect to the base, for varying the height 
of the guide frame with respect to the floor Sur 
face and for effecting leveling of the guide frame 

5 

O 

when the base is supported by an uneven or in 
clined floor Surface. . 
Now referring to the specific structure of the 

drilling apparatus it will be noted that the base 
includes a bottom plate 5 and vertical side 

plates 5, the latter being rigidly secured as by 
welding to the bottom plate to provide a rigid 
unitary base structure. Extending horizontally 
beneath the botton plate of the base frame near 
the rear end of the base is a drop axle having 
axle portions 8 projecting laterally from the 
sides of the base and on which the rear wheels 3 
are journaled. Attached to the bottom plate at 
the forward end of the base frane is a longitudi 
na, bracket 9 on which a frame 26 is swiveied 
for rotation about an upright axis and this SWive 
frame carries a transverse axle 2 on which the 
front caster wheel A is journaled. The tow bar 
or handle 5 is pivotally connected to the swiveled 
caster frame. The horizontal guide frame 2 in 
cludes parallel Side channel frame elemeints 23 
suitably rigidly connected by cross frame sec 
tions 24, and the guide frame parts are rigidly 
Secured together as by Welding to provide a rigid 
unitary structure. 
The front and rear jacks 3 and 4 are of the 

hydraulic type and include upright cylinders 25 
rigidly Secured to the side channel frames. 23 
and containing pistons 26 having their piston 
rods 2 extending downwardly through the 
packed botton heads 28 of the cylinders. These 
piston rods are pivotally connected at their lower 
ends at 29 to the bottom plate 5 of the base 
frame to Swing in longitudinal vertical planes 
about transverse axes. When liquid under pres 
Sure is Suitably Supplied to the jack cylinders 
the guide frame 2 may be elevated into different 
parallel horizontal positions with respect to the 
base and may be tilted in an endwise direction 
With respect to the horizontal as desired. By 
trapping liquid in the jack cylinders the guide 
frame may be firmly locked in adjusted position. 
The motor 6 has a horizontal casing 3 pro 

vided with lateral guide portions 32 having guide 
Ways for slidingly receiving the upper guide 
flanges 33 of the side channels 23 of the guide 
frame. Thus, the motor may slide back and 
forth longitudinally of the guide frame. The 
front head 34 of the motor may contain a con 
ventional speed changing gearing whereby drive 
may be effected at different speeds, and the 
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terminal drive shaft 35 is connected by a cou 
pling 36 to the flexible drive shaft which may 
be in the form of a wire rope, or any other suit 
able construction which is capable of limited 
bending without detrimental distortion. The 
horizontal rearward portion of the flexible drive 
shaft extends lengthwise of the guide frame and 75 

cal support 40 carried by the guide frame. 

4. 
is guided by the movable guide members 8, and 
the latter includes vertically disposed sliding 
frames or supports 37 guided for movement lon 
gitudinally of the guide frame along a horizontal 
guide bar 38 arranged paralle With and above 
the guide frame as clearly shown in Fig. 3. This 
guide bar is supported at its rear end in a cross 
support 39 mounted at the top of the guide frame 
and at its front end within the top of a verti 

his 
guide bar is desirably Square in cross Section 
and the sliding supports have Square openings 
for receiving bearing elements is for slidingly 
engaging the guide bar. These sliding supports 
also carry anti-friction bearings 42 in which the 
horizontal portion of the flexible drive shaft, is 
journaled and within which the drive Sihaft has 
axial sliding movement, as later explained. The 
sliding bearing supports 3 are connected to 
gether by flexible chain or cable sections 33 
which are attached at 44 rearwardly of the guides 
to the front motor head and at 45 forwardly of 
the guides to the upright support 46. These 
chain sections extend between and are connected 
to the guide members So that when the drilling 
motor is fed forwardly along the guide frare 
the guide members are free to move together 
and when the drilling notor is retracted along 
the guide frame the guide members are noved 
apart a predetermined distance by the chain 
sections. Thus, as the motor is slides forwardly 
along the guide frame it effects progressive nove 
ment of the bearing supports forwardly along 
the guide bar, and when the motor is in its fore 
most position the guide Supports are collapsed 
with the cable sections folded together as shown 
in Fig. 9, and when the notor is retracted the 
connecting chain sections effect spreading of the 
guide supports apart into a predetermined 
spaced relation as shown in Figs. 1 and 1d. Thus, 
a sliding, collapsible bearing mounting structure 
is provided for the horizontal portion of the flex 
ible drive shaft, i. 
The curved guide 9 has a curved tubular sec 

tion. A having a bore 48 in which a Series of 
anti-friction bearings 49 are arranged and the 
flexible drive shaft extends through the tube 
section and is rotatably and slidably mounted 
within these bearings. The tube section at its 
rear end is secured to the rotatable support 2 
and the latter is suitably journaled within bear 
ings 50 supported within the vertical support 40 
and a forwardly located bearing bracket 5. 
The rotatable support f2 has mounted therein 
an anti-friction bearing 52 and the horizontal 
portion of the flexible drive shaft is journaled 
and slidably mounted within this bearing as it 
extends from the shuttle guides into the rotat 
able support as shown in Fig. 3. Secured within 
the outer end of the curved tube section 4 is a 
cylindrical guide member 53 having a bore 54 
for receiving the spirally vaned guide section 
when the drill bit is in retracted position. The 
spiral vanes of this guide section are adapted to 
engage the bore walls and serve to guide the 
drill bit during starting of a hole and also, to 
some extent, function to convey the cuttings 
from the hole in certain positions of the drill bit. 
The rotatable tube supporting frame 2 may 

be rotated in its bearing mounting to change the 
angular position of the guide tube by means of 
a conventional reversible hydraulic motor 58 
mounted on the guide frame 2 and the motor 
power shaft is connected through a chain and 
sprocket drive 57 to a transverse horizontal 
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shaft 58 Suitably journaled within a gear hous 
ing 59 supported by the guide frame between 
the rear support 40 and the front bearing 
bracket 5. Fixed to the shaft 58 is a Worn 60 
meshing with a Worm wheel 6 secured to the 
rotatable tube Support f2. Thus, when liquid 
under pressure is Suitably Supplied to the notor 
56 the frame 2 may be rotated to change the 
angular position of the guide tube. The drilling 
motor 6 may be slid back and forth along the 
guides of the guide frame 2 by means of a feed 
chain 63 having its ends attached to the oppo 
Site ends of the motor casing 3 and passing 
around a guide Sprocket 64 fixed to a horizontal 
transverse shaft 65 suitably journaled at the 
rear end of the guide frame. The chain extends 
longitudinally of the guide frame and passes 
around a front drive sprocket 66 fixed to a hori 
Zontal transverse shaft 6 likewise Suitably jour 
nailed. On the guide frame. A conventional re 
versible hydraulic motor 68 is connected by a 
chain and sprocket drive 69 to the shaft 6. 
Thus, by Suitably operating the motor 68 the 
feed chain 63 may be actuated to effect feeding 
of the drilling motor 6, together With the flex 
ible drive shaft, in a direction longitudinally of 
the guide frame thereby to feed the drill bit 
toward or from the Work. 
Now referring to the hydraulic System shown 

in Fig. i. it will be observed that driven by the 
motor 6 and mounted at the rear end of the 
motor casing 3 (See also Fig. 3) is a hydraulic 
pump if having its suction side connected by a 
conduit 2 to a liquid reservoir 3. This reser 
voir consists of a pair of tanks 74 mounted at 
the sides of the base frame and connected to 
gether by a cross pipe 5. The pressure side of 
the pump is connected by conduit 6 to the 
pressure passage of a conventional slide valve 
mechanism . This valve mechanism includes 
a Wave box 8 having parallel horizontal bores 
for respectively receiving slide valves 79, 80, 8 
and 82 of the balanced spool type, having suit 
able operating handles. The bore containing 
the side valve 9 is connected by conduits 83 
and 84 to the reversible motor 56 for rotating 
the guide tube 9 about the longitudinal axis of 
the rotatable support 2, and the bore contain 
ing the slide valve 80 is connected by conduits 
85 and 36 to the reversible feed motor 68. The 
bore containing the slide valve 8 is connected 
by a conduit 8 and branch conduits 88 to the 
rear elevating jacks 3 While the bore contain 
ing the slide valve 82 is conducted by conduit 89 
and branch conduits 90 to the front jacks 4. 
The discharge passage of the valve box is con 
nected by a conduit 9 back to the reservoir. 
The general node of use of the improved drill 

ing apparatus is as follows: The apparatus may 
be hauled or to Wed about thie nine or tunnel in 
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any suitable manner and When the apparatuS is 
suitably positioned in the nine paSSageWay Or 
tunnel as shown in Fig. 8 and it is desired to 
drill an upright hole in the overlying roof strata, 
the guide tube 9 may be located in a vertical 
position as shown. The drilling motor 6 may 
then be started to effect rotation of the drill 
bit through the flexible drive shaft , and the 
slide valve 80 may then be positioned to Supply 
liquid under pressure to the feed motor 68 to 
effect feed of the drilling motor 6 forwardly 
along the guide frame thereby to move the flex 
ible drive shaft axially to feed the drill bit to 
ward the work to effect drilling of a vertical hole. 
The spirally vaned guide 0 serves to guide the 

0 
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drill bit during starting of the hole and as the 
drill bit is fed for Wardly the guide O leaves the 
guide tube 53 and enters the hole formed by the 
drill bit. The sliding bearing supports or 'shut 
tle guides' 8 serve to guide the horizontal por 
tion of the flexible drive shaft and as the drill 
ing motor 6 is fed forwardly the guides 8 move 
together so that when the drilling motor is fully 
advanced the guides are collapsed as shown in 
Fig. 9. When the hole is completed the feed 
notor 68 may be reversed under the control of 
the slide valve 80 thereby to move the drilling 
motor rear Wardly along the guide frame to re 
tract the drill bit from the hole, and as the motor 
moves rearwardly the guide Supports 8 move 
apart by means of the chain sections 43 into the 
predetermined spaced relation shown in Fig. 10. 
When desired the motor 56 may be operated 
under the control of the slide valve 9 to rotate 
the tube frame 2 to locate the guide tube 9 into 
different angular positions inclined with respect 
to the vertical. A range of lateral swing of the 
guiding tube of substantially 180° is provided as 
shown in Fig. 8. It is therefore possible to drill 
holes at different inclinations in the roof strata 
and to drill horizontal or inclined holes in the 
side walls or ribs as may be desired. When the 
drilling apparatus is supported on the uneven 
or inclined floor surface the slide valves 8 and 
82 may be suitably positioned to effect supply of 
liquid under pressure to the jacks 3 and 4 to 
effect leveling of the guide frame and under Cer 
tain conditions the jacks may be concurrently 
operated to elevate the guide frame into differ 
ent parallel positions. With respect to the base. 
Thus, the guide tube 9 may be tilted in longi 
tudinal planes as well as in transverse planes to 
vary the location of the drill bit. Due to the lo 
cation of the caster wheel 4 directly beneath the 
guide tube 9 it is possible to locate the drill bit 
close to the face and to the ribs and in the corr 
ners. When the drilling of the holes is con 
pleted an adaptor may be substituted for the 
drill bit i?, and, when the drive shaft is rotat 

5 ing. at a relatively low speed, the adaptor may 
engage the nuts of the roof bolts, to effect 
tightening of the latter in the holes, in a Well 
knoWn manner. 
As a result of this invention an improved 

moblie drilling apparatus is provided whereby 
holes may be drilled at various locations in a 
mine passageway or tunnel and the apparatus of 
the present invention is especially adapted to 
drill upright holes in the roof strata for the re 
ception of roof supporting anchors. By the pro 
vision of the novel guiding means and the flex 
ible drive shaft arrangement upright holes may 
be drilled in the roof to a depth. Substantially 
greater than the height of the mine passageway 
or tunnel. The drilling apparatus due to its 
mobile mounting and its vertically compact 
structure may be readily transported from place 
to place through the relatively restricted pas 
sageways of an underground mine or tunnel. 
Other uses and advantages of the invention Will 
be clearly apparent to those skilled in the art. 
While there is in this application specifically 

described one form which the invention may as 
Sume in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration and that the invention may be modified 
and embodied in various other forms without de 
parting from its spirit or the scope of the ap 
pended claims, “. . . . . 
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: What we claim as new and desire to secure by 
letters Patent is: , a 

1. In a drilling apparatus for drilling holes in 
the roof, floor or sidewalls of a subterranean 
passageway, a mobile base movable Over the 
floor, a horizontal guide frame carried by said 
base, fluid operated jack means arranged be 
tween said guide frame and said base for elevat 
ing and tilting said guide frame with respect to 
the foor surface, a drilling notor mounted on 
said guide frame for movement back and forth 
therealong, fluid operated means for moving said 
motor along said guide frame, a flexible shaft 
movable axially with and driven by said motor 
for rotating a drill bit, guiding means for Said 
shaft as the latter moves axially including a 
curved front guide tube mounted on the forward 
end of said guide frame and through which said 
shaft extends for deflecting the outer portion of 
said shaft in a lateral direction, means for 
mounting said guide tube for rotation about a 
longitudinal axis relative to said guide frame to 
change the angular position of said drill bit, and 
fluid operated means for rotating said guide tube 
On its mounting. 

2. In a drilling apparatus for drilling holes in 
the roof, floor or sidewalls of a Subterranean 
passageway, a mobile base movable OVer the 
floor, a horizontal guide frame carried by Said 
base, fluid operated jack means arranged be 
tween said guide frame and said base for elevat 
ing and tilting said guide frame with respect to 
the floor surface, a drilling notor mounted On. 
said guide frame for movement back and forth 
therealong, fluid operated means for moving Said 
motor along said guide frame, a flexible shaft 
movable axially with and driven by Said notor 
for rotating a drill bit, guiding means for Said 
shaft as the latter moves axially including a 
curved front guide tube mounted on the forward 
portion of said guide frame and through Which 
said shaft extends for deflecting the Outer por 
tion of said shaft in a lateral direction, means 
for mounting said guide tube for rotation about 
a longitudinal axis relative to Said guide frame, 
fluid operated means for rotating Said guide tube 
on its mounting to change the angular position 
of said drill bit, and a pump driven by said 
motor for supplying fluid under pressure to Said 
several fluid operated means. 

3. In a drilling apparatus, a base, a horizon 
tal guide frame carried by said base, a drilling 
tool guided on said frame for movement back 
and forth therealong and having an axially now 
able flexible drive shaft for a drill bit, guiding 
means for said flexible shaft for guiding the lat 
ter as it moves axially including a guide bar 
arranged parallel with said guide frame, a Se 
ries of aligned relatively movable guide nem 
bers mounted for movement along Said guide 
bar and each carrying a bearing in which Said 
shaft is journaled and is axially slidable, and a 
curved front guide mounted on the front end of 
said guide frame and through which Said fieX 
ibie shaft extends for deflecting the outer por 
tion of said shaft in a lateral right aingle direc 
tion with respect to the path of movement of 
said drilling tool along said guide frame. 

4. In a drilling apparatus, a frame, motor op 
erated drilling means including a flexible drive 
shaft for rotating the drill bit, said shaft hav 
ing a horizontal portion extending lengthwise of 
said frame, means for rotating and axially mov 
ing said drive shaft relative to Said frame, guid 
ing means on said frame for guiding said hori 
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8 
Zontal shaft portion and including spaced bear 
ing Supports, means for guiding said supports for 
relative movement into close adjacency and means 
including flexible elements for flexibly connecting 
Said Supports together whereby when said shaft is 
moved forwardly in an axial direction said flexible 
elementSpermit said bearing supports to approach 
one another and when said shaft is axially re 
tracted Said flexible elements cause said-bearing 
Supports to move apart a predetermined dis 
tance, a curved guide mounted at one end of 
said frame and with which said shaft engages 
for deflecting the outer portion of said shaft to 
locate the drill bit in a right angle position with 
respect to said horizontal shaft-sportion, and 
Spaced guiding means carried by said curved 
guide and engaging the deflected outer portion 
of Said shaft at longitudinally spaced points, and 
said deflected shaft portion having axial sliding 
movement with respect to said spaced guiding 
eaS, 
5. In a mobile drilling apparatus for drilling 

holes in a bounding surface of a horizontal tun 
nel or other subterranean passageway compris 
ing, in combination, a mobile support adapted to 
travel over the floor and having an elongated 
horizontal frame disposable in different posi 
tions generally lengthwise of the tunnel or pas 
Sageway, an elongated horizontal guide frame 
overlying said support and extending length 
Wise of Said Support frame along a substantial 
portion of the length of the latter, a drilling tool 
mounted on said guide frame for movement lon 
gitudinally therealong and including a rearward 
notor and a forwardly extending flexible drive 
shaft movable axially with and driven by said 
motor and carrying a drill bit at its outer end, 
a front Curved guide mounted at the forward 
end of Said guide frame and through which said 
flexible drive shaft passes for deflecting said shaft 
laterally to locate the bit axis at substantially 
right angles to the longitudinal axis of said 
guide frame, collapsible guiding means carried by 
said guide frame and engaging said flexible shaft 
along its longitudinal straight portion interme 
diate said motor and said front curved guide 
and collapsible as said motor is advanced along 
Said guide frame during feeding of the drill bit 
toWard the work, and means for feeding said 
notor for Wardly along Said guide frame. 

6. A drilling apparatus as set forth in claim 5, 
Wherein Said collapsibie guiding means comprises 
a Series of aligned relatively movable guide mem. 
berS having bearing means engaging said flex 
ible Shaft at longitudinally spaced points along 
Said Straight shaft portion and a longitudinal 
guide bar carried by said guide frame and along 
Which Said guide mnebers are movable for guid 
ing Said guide members during movement of the 
latter toward their collapsed positions. 

7. A drilling apparatus as set forth in clain 6, 
Wherein means connected to said guide members 
is provided for moving the latter into spaced 
apart relation when said drilling motor is re 
tracted, said connecting means being flexible and 
folding up between said guide members as the 
latter are moved into collapsed relation as said 
motor is fed forwardly into its forward position 
On Said guide frame. 

8. A drilling apparatus as set forth in claim 5, 
wherein vertical jack means are provided for ele 
Vating and tilting said guide frame relative to 
said mobile support. . . . . 

9. In a drilling apparatus, a mobile base mov 
able over the floor of a mine passageway, a lon 

  



gitudinally extending horizontal guide frame 
carried by said mobile base, a motor guided on 
said frame for longitudinal movement back and 
forth therealong, a flexible drive shaft movable 
axially with and driven by said motor for rotat 
ing a drill bit, guiding means including guid 
ing elements carried by said guide frame for 
guiding said flexible drive shaft as the latter 
moves axially with said motor, said guiding 
means also including a curved front guide tube 
mounted at the forward end of Said base and 
guide frame and through which said drive shaft 
extends for deflecting the latter in a direction at 
a substantial angle outwardly beyond the lateral 
boundaries of said base and guide frame toward 
the surface to be drilled, and means comprising 
a rotatable support for mounting said guide tube 
for adjustment about a horizontal axis relative 
to said guide frame to change the angular rela 
tion of said tube relative to said base thereby to 
vary the drilling position of said drill bit. 

10. In a drilling apparatus, a portable base 
movable over the ground, a guide frame ar 
ranged in a horizontal position on Said base and 
extending lengthwise of the latter, a motor 
guided on said frame for movement back and 
forth therealong, means for feeding Said nor 
tor, along said guide frame, a flexible drive shaft 
movable axially with and driven by Said motor 
for rotating a drill bit, and guiding means for : 
said drive shaft as the latter moves axially in 
cluding a series of relatively movable guide men 
bers arranged in alignment and engaging Said 
shaft at longitudinally spaced points, means for 
mounting said guide members for bodily and 
relative movements longitudinally of Said guide 
frame whereby said guide members may move 
toward one another as said motor is advanced 
toward its foremost position on said frame and 
may move apart as said motor is retracted, and 
means connected to said guide members for lin 
iting the movement apart of said members. 

11. In a drilling apparatus, a portable base 
movable over the ground, a guide frame arranged 
in a horizontal position on said base and extend 
ing lengthwise of the latter, a motor guided on 
said frame for movement back and forth there 
along, means for feeding said motor along Said 
guide frame, a flexible drive shaft movable 
axially with and driven by said motor for rotating 
a drill bit, and guiding means for said drive shaft 
as the latter moves axially including a Series. Of 
relatively movable aligned guide members en 
gaging said shaft at longitudinally Spaced points, 
means for mounting said guide members for 
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55 bodily and relative movements longitudinally of 
said guide frame whereby said guide members 
may move toward one another as said motor is 
advanced toward its foremost position on said 
frame and may move apart as said motor is re 
tracted, each of Said guide members carrying a 
bearing in which said shaft is journaled and rel 
ative to which said shaft has axial sliding move 
ment as said motor is fed, and means connected 
to said guide members for limiting their move 
ment apart during retraction of Said motor. 

60 

65 

12. In a drilling apparatus, a portable base 
movable over the ground, a horizontal guide 
frame carried by said base, a drilling tool guided 
On Said frame for movement back and forth 70 
therealong and having an axially movable flexible 
drive shaft for a drill bit, means for feeding Said 
tool back and forth along Said guide frame, guid 
ing means for said flexible shaft for guiding the 
latter as it moves axially including a guide bar 75 

10 
arranged parallel with said guide frame, a series 
of aligned guide members mounted for relative 
movement toward and from one another and for 
bodily longitudinal movement along said guide 
frame and each carrying a bearing in which said 
shaft is journaled and is axially slidable, said 
guide members moving toward one another as 
said tool is advanced toward its foremost position 
and moving apart as said tool is retracted, and 
connecting means extending between and con 
nected to said guide members for limiting their 
movement apart during retraction of said tool. 

13. In a self-contained, unitary drilling ap 
paratus for drilling upright holes in the roof of 
an underground passageway comprising a mobile 
base movable over the floor of the passageway, 
a horizontal guide frame carried by said base, 
motor operated drilling means guided on said 
guide frame for movement therealong and in 
cluding an axially movable flexible shaft for ro 
tating a drill bit, said shaft having a horizontal 
rearward portion extending lengthwise of said 
guide frame when said drilling means is in re 
tracted position, guiding means for said shaft for 
guiding the latter as it moves axially including . 
a curved front guide tube mounted at the front 
end of Said base and guide frame and through 
Which said Shaft extends, said tube at its outer 
portion extending vertically above said base and 
frame toward the roof Surface for deflecting the 
outer portion of said shaft in a right angle verti 
cal direction toward said roof, and means for 
mounting said guide tube for adjustment about 
a horizontal axis relative to said guide frame 
whereby said tube may be adjusted into differ 
ent angular positions inclined with respect to the 
Vertical to change the langular relation of said 
tube relative to said base to vary the drilling posi-. 
tion of Said drill bit with respect to said base. 

14. In a drilling apparatus adapted to travel 
over the ground, a horizontal guide frame, a 
motor mounted on said guide frame for move 
ment therealong, means for feeding said motor 
back and forth along said guide frame, a flexible 
drive shaft driven by said motor for rotating a 
drill bit, a series of relatively movable aligned 
guide members separately mounted for movement 
longitudinally of said guide frame for guiding the 
horizontal rearward portion of said shaft as the 
latter moves axially, said guide members mov 
ing toward one another as said motor is ad 
Vanced toward its foremost position and moving 
apart as said motor is retracted, means connected 
between said guide members for limiting their 
movement apart during retraction of said motor, 
and a curved front deflector tube mounted at the front end of Said guide frame and through which 
Said shaft passes for deflecting the outer portion 
of Said shaft, Said tube projecting outwardly be 
yond the lateral boundaries of said base and guide 
frame, to locate Said bit in a right angle position 
With respect to said horizontal rearward shaft 
portion and to direct the bit toward the surface 
to be drilled. 

15. A drilling apparatus adapted to travel over 
the ground, a horizontal guide frame, a motor 
mounted on said guide frame for movement 
therealong, means for feeding said motor back 
and forth along Said guide frame, a flexible drive 
Shaft driven by said motor for rotating a drill 
bit, a Series of relatively movable aligned guide 
members separately mounted for movement lon 
gitudinally of Said guide frame for guiding the 
horizontal rearward portion of said Shaft, as 
the latter moves axially, said guide members 
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moving toward one another as said motor is ad 
vanced toward its foremost position and moving 
apart as said motor is retracted, means connected 
between said guide members for limiting their 
movement apart during retraction of said motor, 
a curved deflector tube mounted at the front end 
of Said guide frame and through which said shaft 
passes, said tube projecting outwardly beyond 
the lateral boundaries of said base and guide 
frame for deflecting the outer portion of said 
Shaft into a right angle position with respect to 
Said horizontal rearward shaft portion and for 
directing said drill bit toward the surface to be 
drilled, and a guide rotatable with said drill bit 
and engaging the bore of the outer portion of said 
deflector tube for guiding the drill bit during 
starting of a hole, said guide moving out of said 
tube-bore as said drill bit is advanced toward the 
Work during drilling. - 

16. In a drilling apparatus adapted to travel 
over the ground, a horizontal guide frame, a 
motor mounted on said guide frame for move 
ment therealong, means for feeding said motor 
along Said guide frame, a flexible drive shaft 
driven by said motor for rotating a drill bit, a 
Series of relatively movable aligned guide mem 
bers separately mounted for movement longitu 
dinally of Said guide frame for guiding the hori 
ZOntal rearward portion of said shaft, said guide 
members moving toward one another as said 
motor is fed forwardly and moving apart when 
said motor is retracted, means connected between 
Said guide members for limiting their movement 
apart during retraction of said motor, a curved 
front deflector tube mounted at the front end 
of said guide frame and through which said shaft 
passes for deflecting the outer portion of said 
shaft into a right angle position with respect to 
Said horizontal rearward shaft portion, and a 
guide rotatable with said drill bit rearwardly of 
and in adjacency to the latter and engaging the 
bore of the outer portion of said deflector tube 
for guiding the drill bit during starting of a hole 
and movable out of Said bore as the bit is ad 
Vanced, Said rotatable guide having spiral vanes 
which serve as guides when located in said guide 
bore and which act as a screw conveyor when dis 
placed from said bore for moving the cuttings 
outwardly from the drill hole in certain posi 
tions of the drill bit. 

17. In a drilling apparatus, a mobile base, a 
horizontal guide frame carried by said base, a 
drilling tool guided on said frame for movement 
therealong and including a motor driven flexible 
drive shaft for a rotary drill bit, guiding means 
for the horizontal rearward portion of said flexi 
ble shaft including a series of relatively movable 
guide members in which said shaft is journaled, 
guiding means for said guide members whereby. 

60 the latter may move relative to said frame and 
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flexible elements for connecting said guide mem 
bers together and for limiting their movement 
apart, said flexible elements folding up to per 
mit movement of said guide members close to a 
gether with respect to said guiding means as said 
drilling tool is moved forwardly along said guide 
frame and said flexible elements effecting move 
ment of said guide members apart with respect 
to Said guiding means When said tool is moved 
rear Wardly along said guide frame, and a curved 
guide element carried at the front end of said 
guide frame and within which said flexible shaft 
extends, said guide element projecting outwardly 
beyond the lateral boundaries of Said base and 
frame for deflecting the outer portion of Said 
shaft into an angular position with respect to 
the rearward portion of said shaft, said guide 
members and Said curved guide element carrying 
bearings for slidingly receiving said shaft and 
in Which Said shaft is journaled. 

18. In a unitary, mobile drilling apparatus for 
drilling holes in a bounding surface of a sub 
terranean passageway, a mobile base adapted to 
travel over the floor of the passageway, a motor 
mounted on Said base, a flexible drive shaft 
driven by Said notor and when retracted having 
its major portion extending horizontally length 
Wise of Said base, a drilling bit secured to the 
outer end of said shaft and driven thereby, front 
curved guiding means mounted at the front end 
of Said base and projecting outwardly beyond 
the lateral boundaries of said base, said guiding 
means engaging Said flexible drive shaft for lat 
erally deflecting the outer portion of said shaft to 
locate Said drill bit in an angular. position with 
respect to the rearward horizontal portion of 
said shaft, and means for varying the inclina 
tion of the outer portion of said curved guiding 
means relative to Said base to locate the bit axis 
in different angular positions with respect to 
the vertical. 

JOHN C. CURTIS. . 
HAROLD F. MNNIS. 
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