Dec. 14, 1948.

Filed Sept. 10, 1947

Y/
jj\\ )(

L. J. FELLAY ET AL

MINE DRILL SUPPORT AND DRIVING MECHANISM
' ' 3 Sheets-Sheet 1

9E

2,456,056

I
lIlHI%[lmLLmI

il

U

RN

73

{ Jszézi9 ;,Z_QZZ;

INVENTORS

/Za(y aza/ ,

f%%:?%éz:réz./éfi:i;i;;zzz7czaﬁf?%

Q#ty.




- L. J. FELLAY é.-r AL 2,456,056

MINE DRILL SUPPORT AND DRIVING MECHANISM
3 Sheets—Sheet 2

~ Dec. 14, 1948.

Filed Sept. 10, 1947
2 B W _w

N 9 38 ]/g J
— — O » _
s u &
— —— , v Nt /4[0 P v 35
g9 PN 97\ o8, I o5
i " 25\ 67
O Y
FH- 36
_ == \ || & e 4
2 55\ || % N 439

INVENTORS

Louis o Fellay cm/

Harzr Hﬂa#azzay
By & HE battl—




Dec. 14, 1948. L. J. FELLAY ETAL 2,456,056

MINE DRILL SUPPORT AND DRIVING MECHANISM
3 Sheets—Sheet 3

Filed Sept. 10, 1947

N
NP7

1595 , '
g » 250 et w7 g 72
756 725 25/ 116 Jzz 08 109
. B i ja
& S\ 2 /35@ RWWW\M
- A JUOX - WS-zt 2
20 NG ZARSE et
253 %? e J 154 o
_/j'g \ \‘\_‘j/ . i:7 :'T,"fji'ﬁ ::; ~ :“—"If’"A‘i
\“ 130 yp| s e \\&\\?@ =
50 N\ TTW 702 ‘392@; - / 27
7. 105'
, e 105
(57158, 7 [ 170 /fj
725/
133 UG

? d | INVENTORS

/f;oz%s’ Jféjcz Q'Z/
czrjﬂﬁ’a 2722 Z

| B~ [l erte T T

a#y.




Patented Dec. 14, 1948

2,456,056

UNITED STATES PATENT OFFICE

2,456,056
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1

Our present invention relates to mine drill sup-
port and driving mechanisms, and more particu-
larly to such a mechanism which is readily place-
able and capable of a wide range of adjustment
for drilling in coal mine shafts and the like pre-
paratory to the placement of explosive charges.

One of the objects of our invention is to pro-
vide a mine drill support and driving mechanism
embodying a supporting tram which is readily
maneuverable into a desired position and is self-
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sustaining at that position and has mounted

thereon a drill carrying and driving arm adjust-
able for directing a drill to a multiplicity of po-
sitions and directions.

As another object, our invention comprehends !

the provision of a mine drill support and driving
mechanism incorporating a drill carrying arm
selectively swingable to adjusted positions in
transverse planes and having at its free end a

drill driving mechanism which is further adjust- :

able in a plurality of directions and planes.

This invention further has within its purview
the provision of a mine drill support and driving
mechanism having a plurality of selective ad-
justments covering a wide range of drill angles
and positions, and all of which adjustments are
subject to control from a convenient operating
position.

For another object, our invention includes the
provision. of a mine drill support embodying a
turret rotatable in one plane relative to a support
and a drill carrying arm swingable relative to the
turret in planes transverse to the plane of move-
ment of the turret, and at the free end of which

drill carrying arm a drill driving mechanism is 3:

mounted for substantially universal movement
relative to the arm to adjusted positions,

Other objects and advantages of the invention
will be apparent from the following description
and the accompanying drawings in which similar
characters of reference indicate similar parts
throughout the several views. L

Referring to the drawings.of which there are
three sheets: ) :

Fig. 1 is a general side elevational view of a
mine drill support and driving mechanism incor-
porating a preferred embodiment of our inven-
tion; ’

‘Fig. 2 is a fragmentary side elevational view of 4

a portion of the structure shown in Fig. 1 drawn
to o larger scale and having portions cut away to
show certain details; )

Fig. 3 is a fragmentary side sectional view of

a portion of the structure shown in Figs. 1'and 2; &
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Fig. 4 is a top plan view of the portion of the
structure shown in Fig. 3;

Tig. 5 is a fragmentary side sectional view,
drawn to an enlarged scale, of a different portion
of the mine drill support structure shown in Fig.
1; and .

Fig. 6 is a fragmentary *top view, partially in
section, and viewed substantially as indicated by
the lines 6—8 and accompanying arrows in Fig. 5.

Considered generally, the exemplary form of
our mine drill support and driving structure
which is shown in the accompanying drawings for
illustrative purposes includes a tram [0 adapted
to be power driven in a mine o shaft positions at
which drilling is to be done for the seiting of
explosive charges. At such positions the tram
provides a stable and stationary support for a
drill supporting arm (2, which arm is swingable
in transverse planes and carries at its free end
a drill driving and feeding mechanism 13, The
drill driving and feeding mechanism is practically
universally adjustable with respect to the free
end of the arm for finally determining the posi-
tion and direction at which the hole is to extend
jinto the vein. The movable parts of the arm
supporting structure and those which carry the
drill driving and feeding mechanism at the end
of the arm are so equipped with locks and con-
trols that they may all be readily manipulated by
an operator standing near the free end of the
arm and in such a way that when the auger has
been started for the drilling of a hole, it will
continue to drill and feed without being addi-
tionally guided by the operator.

As far as the details of the tram are pertinent
to the instant invention, it includes a relatively
heavy and rugeged base plate structure (4 sup-
ported for movement on wheels I8 and electri-
cally driven by power supplied through a. main
power cable 16. In operation, the main power
cable 16 is normally wound upon a reel 17 and
extends therefrom through a rear guide 18. Thus,
as the tram moves away from the power connec-
tion to the main cable, the cable unwinds from
the reel 1T behind the tram and extends to the
position of use in the mine.

* When the tram has been moved to a position
for drilling operations, side braces, such as 19,
which are carried for swinging movement rela-
tive to the sides of the base plate structure 14
are swung downwardly to engage and dig into
the shaft floor so as to prevent the rearward
movement of the tram. In the disclosed embod-
iment of the tram structure, tension springs such
as 20 provide resilient toggle connections which
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hold the side braces (9 in either their floor-
engaging or retracted positions. Having the re-
quired stability and rigidity in the supporting
structure for the drill carrying arm which, in
the present instance, is provided by the tram,
and having that. supporting structure movable
when desired, facilitates the placement of the
supporting structure and avoids the necessity for
the use of posts or the like which are manually
moved and set into position.

As shown in Figs. 1 to 4 inclusive, an index
plate 22 is desirably circular in shape and is-
secured to the upper surface of the tram base.

plate structure i4, desirably at the forward end
thereof. Centrally of the index plate 22 and
extending upwardly therefrom in substantially
perpendicular relationship to the surface of the
plate, is a hollow stud shaft 23 which, as shown
in Fig. 3, is preferably secured to the index plate
by welding, as at 24. Bearings. 25 and 26, desir-
ably of the roller thrust bearing type, are dis-
posed near opposite ends of the stud shaft .23
and within a sleeve 21. The lower of the bear-
ings 25 is supported by a spacing collar 28 on
the stud shaft 23 adjacent the surface of the
index plate 22; while shoulders 29 and 30
serve to space the bearings within. the sleeve
and provide support for the upper bearing 26.
In the disclosed embodiment of cur invention, a
nut 32 threaded onto the upper end of the stud
shaft 23 and having a washer 23 between it and
the bearing 26 holds the parts of the bearing and
sleeve assembly in assembled relationship. A
cap 34 secured to the upper end of the sleeve 21
and overlying the end of the stud shaft is desir-
able for preventing dirt from getting into the
bearings. .

A turret 35 having a substantially cylindrical

side wall 36, a sloping top wall 37 and a. detach-

able cover plate 38, is carried for rotational
movement relative to the index plate and base
plate structure by a plurality of webs or vanes
39 secured to and extending Between the outer
surface of the sleeve 27 and. the inner surface
of the turret side wall. Along the higher or for-
ward portion of the turret side wall. 88, bearing
support plates. 40 and 42 are secured thereto in
substantially parallel relationship and at- sepa-
rated positions on the periphery of the turret.
The general planes of the support plates 48 and
42 in addition to being substantially parallel to
one another, are also substantially paralle] to
the axis of the stud shaft 23. Between the sup-
port plates 40 and 42, an.open slot 43 is provided
in the side wall of the turret.

On the outer surfaces and near the tops of
the support plates 48 and 42 projecting bosses
44 and 45, respectively, carry stud bolts 48 and
47 which extend inwardly in opposed and coaxial
relationship and have inner end portions which
serve as stud shafts journaled in and supporting
the bearings 48 and 49 which are integrally
formed on and as a part of a.support bracket. 50.
In the disclosed embodiment of our invention
the support bracket 50 is of generally triangular
shape as viewed from.the: sides and has substan-
tially parallel and separated side wall portions
52 and 53 upon which the bearings. 48 and 48
are integrally formed, and which side wall por-
tions 52 are connected by an integral portion 54
intermediate the side wall portions and displaced
from the bearings 48 and 49, At a position dis-
placed from the axis of the bearings 48 and 49,
as well as. from the -integral portion 54, bear-
ings such as 55 provide supports for stud shafts
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which carry a gear box 56 for rotational move-
ment between the side wall portions 52 and 53.
A driving motor 57 is secured to and supported
by the gear box 56.

On the side of the integral portion 54 substan-
tially opposite the bearings 48 and 49, that inte-
gral portion is cylindrical in shape and projects
away from the bearings 48 and 49 with an axis
extending between the side wall portions 52 and
53 to provide a seat 58 for receiving and sup-
porting the end of a piece of relatively heavy
cylindrical tubing 59 which comprises a substan-

tially rigid part of the drill supporting arm {2.

As indicated at 60-in Figs. 2 and 3, the tubing
59 is. secured to the integral portion 54 of the
bracket by an annular welded seam.

Extending from the end of the gear box 56 and
into the interior of the turret 35 from the side
of the gear box opposite the motor 57, is a cover
sleeve 62 for a screw mechanism including a
threaded shaft 63. One end of the threaded
shaft 63 is provided with a headed portion 64
through which g cross pin 65 extends, and which
cross pin is journaled in bearings 66 provided in
bracket plates 61 secured to the internal side
wall surface of the turret. Thus, one end of
the. threaded shaft is anchored for rotational
movement to the interior of the turret at a posi-
tion considerably displaced from the axis of the
stud shafts 46 and 47 which carry the support
bracket 50 upon which one end of the drill carry-
ing arm 12 is supported. The threaded shaft 63
extends into the cover sleeve 62 and is threaded
into that sleeve. The cover sleeve 62 is rotat-
ably supported relative to the gear box 56 and
is driven through suitable gears within that. box
by the motor 57. Hence, operation of the motor,
which is reversible, in one direction or the other,
effects extension or retraction of the screw
mechanism.

Since the anchored end of the threaded shaft
63 is displaced from the axis of the bearings 48
and 49, and since the axis of the studs which
connect the gear box 56 to the support bracket
50 is displaced from both the axis of the bear-
ings 48 and 49 and the integral portion 54 of
the support bracket, the triangular relationships
are such that extension and retraction of the
screw mechanism swings. the  support bracket
about the axis of the bearings 48 and 49 and
thus varies the angular position of the drill
carrying arm in a plane transverse to the sur-
face of the index plate 22, .

From the foregoing description, it may be
readily understood that the turret provides a
rugged support for one end of the drill carrying
arm, and also supports that arm for swinging
movement in a horizontal plane. Also, in asso-
ciation with the electrically driven serew mech-
anism and the support bracket 58, the drill
carrying arm is swingable relative to the turret
in a vertical plane. The mechanical character-
istics of the screw mechanism are such that
when adjusted to any particular position by op-
eration of the motor 571, the drill carrying arm
is: firmly- supported and held in that vertical
position when the motor is stopped.

Since the drill carrying arm provides a support
for the drill driving and feeding mechanism
which is to be adjustable to: fixed. positions held
during the drilling operation, it-is also necessary
to provide a locking mechanism for holding the
turret in any one of a multiplicity of positions to
which it may be adjusted. For this purpose, we
have provided in the index plate an annular
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series of circumferentially and ‘equally spaced
openings in concentric relationship to the axis

of the stud shaft 23. These openings 68, as shown

in PFig. 4, are disposed at positions radially out-
ward of the turret 35 and coact with locking pins
69 and 10 (Fig. 2) of a locking mechanism T2
carried on the exterior surface of the turret side
wall,

Having particular reference to Fig. 2, the lock-
ing pins 69 and 10 are carried for linear sliding
movement in bearing apertures 73 and T4 respec-
tively in a block 15 which is secured to the outer
surface of the turret side wall closely adjacent
the surface of the index plate 22. The spacing of
the pins 69 and 10, by preference, is different from
that of the openings 68, so that only one of the
pins is engaged in. an opening at any one time.
such spacing of the pins provides smaller incre-
ments of variation between locked positions than
is provided by the normal spacing between the
holes 68. ]

In the disclosed embodiment of our invention,
a triangular plate 76 is supported for swinging
movement relative to the outer surface of the
turret side wall by suitable means such as a cap
screw T11. This plate serves somewhat the pur-
pose of a bell crank. That is, connected to one
corner thereof and supported therefrom through
a cross pin 18, is a lift block 719. This 1ift hlock
is drilled to receive the projecting ends of the pins
69 and 10 above the block 15 and has compres-
sion springs 80 and 82 disposed. therein which
normally bias the pins 68 and 78 respectively
toward the surface of the index plate 22. On
the outer surface, the 1ift block 19 has elongated
siots 83 and 84 therein which adjoin lower end
portions of the drilled apertures therein which
receive the pins 69 and 70. Projecting cross pins
85 and 86 secured to each of the pins 69 and 70
extend into. the slots 83 and 84 respectively and
serve to lift the pins 68 and 70 when the lift
block is moved upwardly. The positions. of the
cap screw 17 which carries the plate 16 and the
cross. pin 78 which connects the plate 16 to the
1ift block 19 are relatively disposed in such rela-
tion that movement of the plate T6 in one direc-
tion lifts the lift block to effect removal of the
engaged pin from one of the holes in the index
plate 22. While thus retracted, the turret is free
to be rotated. Upon release, the pins are free to
relock the turret in its set position.

By preference, the plate 16 is biased toward
a position effecting locking engagement of the
pins 69 and 70 by a compression spring 87; one
end of the spring 87 being fixedly supported by
plate 88 secured to the outer side wall surface of
the turret while the other end is carried within a
tubular housing 89, one end of which is connected
to the plate 16 at a position opposed to that of
the cross pin 18. For the protection of the lock-
ing mechanism 12 and its associated parts, it is
our preference that a plate 91 is secured to the
side wall of the turret above those parts. This
plate projects outwardly from the turret: side wall
as shown in Figs. 2 and 4 to provide a cover over
those parts. )

For convenience in thé operation of our drill
supporting and driving mechanism, the controls
for the various locks and motor driven parts are
desirably located on the drill carrying arm at a
position near the free end thereof and con-
venient to the drill operator. With this in mind,
a flexible operating wire 90 has one end anchored
to an attaching element 92 on the plate 16 at a
position displaced from the cap screw 771 and
cross pin 18. 'This operating wire 99 extends
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through suitable guides such as 93 and into the
interior of the tubular portion of the drill car-
rying arm 12. At the end opposite the fitting 92
and at a position convenient for operation, the
operating wire is attached to a lever arm 84 car-
ried internally of the tubing 59 by a shaft 95,
which shaft is journaled in the tubing wall and
carries an operating handle 96 adjacent the
exterior of the drill carrying arm.

Closely adjacent the position of the handle 96
on the drill carrying arm 12, a conventional re-
versing switch 87 is secured fo the drill carrying
arm and has a switch actuating handle 98 con-
veniently exposed at one end thereof. Electri-
cal connections from the switch 81 to the re-
versible driving motor 57 are made through suit-
able conduits 99, as indicated in Figs. 1 and 2.

It may now be readily understood that it is the
purpose of the tram to transport, locate and sup-
port the parts of the drill supporting and driving
mechanism to and at an approximate position
of use from which holes may be drilled at various
associated and. related positions and at various
elevations by adjustment of the position of the
drill carrying arm. At such adjusted position,
the drill carrying arm provides a support for the
drill carrying and feeding mechanism 13 stably
to hold the auger during a drilling operation.
In order to provide additional flexibility for ad-
justment of the drill angle and position, as well
as for obtaining access to more difficultly reached
positions, additional variable and adjustable
parts are interposed between the free end of the
drill carrying arm and the drill carrying and
feeding mechanism.

Having reference to Figs. 1, 5, and 6, a first
swivel head 100 is mounted at the free end of
the tubular arm 59, and has opposed side arms
192 and 103 formed integrally therewith and pro-
jecting outwardly therefrom in substantially
parallel relationship and longitudinally beyond
the end of the tubular arm. As shown in Tig. 5,
an insert {04 has an enlarged cylindrical end
portion 105 which is fed into and secured within
the end portion of the tubular arm 59. Asan in-
tegral part of the insert 104 and projecting axial-
ly from the enlarged end portion 105, is a spindle
portion 106 of smaller diameter than the interior
of the tubular arm 59. Bearings 107 and 108
which - are desirably of the roller thrust bearing
type support the first swivel head for rotational
movement relative to and substantiaily coaxially
with the longitudinal axis of the drill carrying
arm. The bearing 188 is located by a shoulder
109 on the spindle portion 186 of the insert
104 adjacent the enlarged end . portion 108.
Shoulders 10 and i12 on the inner surface of a
sleeve portion (3 of the first swivel head separate
and locate the bearings. A nutb {14 threaded onto
the end of the spindle portion 138 and an as-
sociated washer (15 serve to hold the swivel
head in assembled relationship with respect to

In our disclosed structure an integral - skirt
portion (18 on the first swivel head overlies the
outer and marginal portion of the tubular arm.
The marginal edge of the skirt portion 116 which
faces the tubular arm 59 has therein a series of
circumferentially spaced radial notches {17 which
are adapted to coact with similarly spaced pro-
jecting tongues {18 on the end of a linearly niov-
able slide 119 to hold the first swivel head in pre-
determined rotational positions relative to the
end of the tubular arm. The slide {18 preferably
conforms substantially to the surface of the tubu-
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lar arm 59 and is slidable within :an overlying
slide block 120 secured to the outer surface of the
tubular arm. A compression spring 22 disposed
within the -slide block 128 and having one end
abutting ‘a stop 123 secured to the tubular arm,
biasses “the slide to ‘@ -position in which the
tongues 118 engage the notches 1{71. "At the end
of ‘the slide {!9 opposite the tongues 118, handle
portions i24 are provided on the slide 119, which

handle portions project outwardly from the sides

of the slide block 128 and overlie the tubular arm
89 for- convenient access in manually effecting
release of the first swivel head.

A second swivel head is disposed between the
opposed side arms 182 and 183 of the first swivel
héad and rotatable relative thereto about the axis
of opposed and-aligned inwardly projecting studs
426 and 127, which'studs extend throtgh the pro-
Jecting ends of the opposed side arms 482 and #82.
This second swivel head has -one hub portion {28
about the axis of the studs 126 and 121 which
hiub portion is partially encircled oy and has se-
cured thereto, by integrally formed webs {29 and
130, an-annular segmment 132, which segment pre-

sents a generally arcuate outer surface having -

therein a series of circumferentially and equally
spaced notches 183, The notches by preference
are substantially V-shaped and’ symmetrically
disposed with respect to radii of the segment.

‘The axis of the studs, as well as the segment
132, is substantially perpendicular to the longi-
tudinal axis of the tubular arm 59. Also, the di-
ameter and position of the segment 132 are de-
sirably such that it extends between the opposed
side arms {02 and {03 of the first swivel head 188,
with the periphery of the segment closely ad-
jacent the skirt portion of the first swivel head.

Pairs of lugs {24 and {35 in spaced relation-
ship are integrally formed on the outer end por-
tion of the first swivel head at diametrically op-
posed positions adjacent the peripnery of the
segment 132. Between the lugs of the pairs {34
‘and 35, respectively, pawls 136 and {37 are sup-
ported for rotational movement by pins 138 and
f38 which extend through the lugs and the pawl.
The pawls have projecting portions 148 and 142
aligned with and adapted to fit into the notches
138 in the periphery of the segment {32. Also,

compression springs {43 and 144 disposed between .

the pawls and projections 145 and 146 on the first
swivel head bias the pawls into engagement with
notches {23 of the segment. The angular disposi~-
tions of the pawls are such that one of the pawls
prevents rotation of the segment in one direc-
tion, while the other of the pawls prevents ro-
tation thereof in the opposite direction. Handles
147 and 148 are provided on the pawls for effect~
ing manual release thereof when desired. Plates
{49 and 159 secured to opposite end surfaces of
the segment 132 and projecting beyond the arcu-
‘ate surface thereof are adapted to engage the
respective pawls and provide stops preventing
movement of the second swivel head beyond a
position in which it is engaged by the pawls.

In addition to the hub portion 128, the second
swivel head has a hub portion 152, the axis of
which is perpendicular to the axis of the hub
portion [28. This second hub portion desirably
has therein a bronze bushing 153 which provides
a bearing for a spindle portion 154 of a third
swivel head {55. At one end of the spindle por-
tion 154, the third swivel head {55 is provided
with . an outwardly projecting. shoulder = {56
which engages one end surface of the hub portion
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£82. - ‘At"the other -end of the hub portion 152,
a ‘retaining plate 487 is secured to the end of
the spindle portion: 154 by fastening means such
as & cap screw {58; the retaining plate 151 over-
lying the end surface .of the hub portion 152 op-
posite .the shoulder 156 to hold the ‘third :swivel
head in ‘place with reference to the second swivel
head.

‘At the end adjacent the shoulder 156, the third
swivel head 195 includes a ‘pair of spaced and
substantially parallel arms 159 projecting away
from the spindle portion 154 and providing bear-
ings 160 in -which 'a cross pin 61 (Fig. 1) is
rotatably disposed to support the drill driving said
feeding mechanism relative thereto. The dis-
closed drill’ driving and feeding mechanism
includes g driving motor 163 at the forward end
of which and mounted thereon is a gear hox 164
enclosing suitable reduction gears through which
an-auger chuck 'and drive clutch mechanism 165
and a feed screw (not shown) are driven. Ex-
tending rearwardly from the gear box 164 in
alignment with - the auger chuck and - :cltitch
mechanism, an elongated ‘tubular housing {68
encloses the drill feed screw and-serves asa ' handle
useable by the operator to direct the drill relative
to the end of the drill carrying arm ‘(2 while a
hole is being started. After such a hole is‘started,
the auger maintains the selected position of the
drill driving and feeding mechanism ‘and is au-
tomatically fed into the hole by the action of the
feed screw. Power for the driving motor 163 is
supplied through a flexible insulated cable 167,

For convenience in operation and the replace-

5 ment of augers the chuck and clutch mechanism

165 includes a chuck for holding the drill and
manually operable and releasable parts such that
the feeding of the auger may be stopped while
the drive motor 163 is in operation.

From the foregoing description and reference

to the accompanying drawings, it may be readily
understood that we have provided a rTugged and
stable drill support and driving mechanism for
use in.mines and which embodies parts and re-
lationships thereof which additionally impart to ™
the structure a wide range of flexibility in use, as
well as facilities for speed in operation.
" While we have illustrated and described a pre-
ferred embodiment of our invention, many modi~
fications may be made without departing from the
spirit of the invention, and we do not wish to be
limited to the precise details set forth, but desire
to-avail curselves-of all changes w1thln the scop&,
of the appended claims.

Having thus described our invention, what we
claim as new. and desire to secure by Letters
Patent of the United States is:

1. A mine drill support.and driving mechanism
comprising, in combination, a base plate, g turret
supported for rotational movement relative to the
base plate, a latch mechanism for locking the
turret in any one of a multxpumty of positions
relative to the base plate a drill carrying arm

5 supported at cne end by the turret for swinging

movement in a plane transverse to the plane of
said rotational movement, a motor driven screw
mechanism for determining the position of the
arm vrelative to the turret, a drill driving and
feeding mechanism mounted for practically uni-
versal swinging movement at the other end of the
drill carrying arm, and a manually operable con-
trol element for sectuating said latch mechanism
and a switeh for controlling said motor driven
screw  mechanism both mounted on the drill
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‘carrying arin near $aid drill driving and feeding
mechanism.. . : : :
- 9. A mine drill support and driving mechanism
as set forth in claim 1 wherein® the parts for
mounting the drill driving and feeding mech-
anism relative tothe drill carrying arm include a
first swivel head :supported for ‘rotation in.one
plane relative to the arm, latch means for locking
said first swivel head . in . selected positions, a
second swivel head supported for rotation relative
to the first swivel head in a plane transverse to
the last mentioned plane, latch means for locking
the second swivel head. in selected positions rel-
ative to the first swivel head, and means connect-
ing the drill driving and -feeding mechanism to
the second swivel head for swinging movement:

10

15

3. A mine drill support and driving mechanism

‘as. set. forth in -¢laim 1 wherein said- latch
mechanism for locking the turret in any oneof &
multiplicity of positions comprises a plate secured
to said base plate and having-therein an annular
series of holes concentric with the axis of rota-
tional movement of the turret and in circumfer-
entially and equally spaced relationship, a block
carried by said turret and supporting a pair of
lock pins in diametrical alignment with said holes
and for linear movement toward and from said
holes, said lock pins being spaced -a distance pro-
portional to and different from the circumferen-
tial spacing of said holes, springs biasing the pins
into engagement with the holes, and a pin lifting
mechanism for retracing the pins from engage-
ment in said holes, o

4. In a mine drill support and driving mech-
anism, the combination comprising an index plate
having g circular series ‘of ecircumferentially
spaced holes therein, g stud shaft secured to and
projecting in normal relationship to the surface
of the index plate and concentrically disposed
with reference to said- series .of holes, a turret
supported for rotation on said.stud shaft, a latch
mechanism for locking the turret in fixed posi-
tions relative to the index plate and including a
pin carried by the turret ‘for movement to and
from engagement with the holes in said index
plate; a drill carrying arm supported at one end
by the turret and projecting therefrom, said drill
carrying arm being supported relative to the
turret for swinging movement in a plane trans-
verse to the general plane of the index plate and
having a side lever arm thereon projecting angu-
larly from the drill carrying arm, a motor driven
extensible and retractible screw mechanism hav-
ing one end connected to the turret and the other
end connected to the side lever arm at a distance
from the drill carrying arm so that extension and
retraction of the screw effects swinging move-
ment of the drill carrying arm, and a drill driving
and feeding mechanism mounted at the free end
of the drill carrying arm, said latch mechanism
for locking the turret in fixed positions relative
to the index plate also including a spring for
biasing said pin toward the index plate, and a
flexible control element extending to an actuating
lever on the drill carrying arm.

5. ITn a mine drill support and driving mech-
anism, the combination comprising an index plate
having a circular series of circumferentially
spaced holes therein, a stud shaft secured to and
projecting in normal relationship to the surface
of the index plate and concentrically disposed
with reference to said series of holes, a turret in-
cluding a side wall of generally cylindrical shape
and a cover plate and supported for rotation on
said stud shaft, a latch mechanism for locking
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the turret in fixed positions relative to the index
plate and including a pin carried on the side wall
of the turret for movement to and from engage-
ment with the holes in said index plate, a drill
carrying arm supported at one end by the turret
and projecting therefrom, said drill carrying arm
being supported relative to the turret for swinging
movement in a plane transverse to the general
plane of the index plate and having a side lever
arm thereon projecting angularly below the drill
carrying arm, and an extensible and retractible
screw mechanism ‘having an exposed threaded
clement at one end connected to the interior of
the turret and protected thereby and an exier~
nally protected threaded element at the other end
connected to the side lever arm at a distance from
the drill carrying arm so that extension and re-
traction of the screw mechanism effects swinging
movement of the drill carrying arm relative to
the turret.

6. In g mine drili support and driving mech-
anism, - the combination comprising an index
plate having a circularly disposed series of equal-
1y spaced openings therein, a turret supported for
rotational movement relative to the index plate,
a locking pin support block secured to the turret
and having openings therein spaced in relation
to and differently than the holes of said series,
turret holding pins mounted in said openings in
the support block for sliding movement toward
and from said openings in the index plate, a liff
block mounted on said turret adjacent said sup-
port block for linear movement toward and from
the support block, said lift block having pin re-
ceiving openings and adjoining slots of predeter-
mined length: therein and slidably receiving por-
tions of said turret holding pins which project
from the supportblock, side pins secured to turret
holding pins and projecting therefrom for limited
sliding movement in said slots, springs housed
within the lift block and biasing the turret hold-
ing pins into engagement with the index plate,
lever means for moving the lift block to effect dis-
engagement of the holding pins from the. furret
plate when the side pins reach their limit of move-
ment in said slots, spring means-for biasing the
lever means to move the lift block toward theé
support block, and means for actuating the lift
block and turret holding pins against the biasing
force of said spring means.

7. In a drill support and driving mechanism,
the combination comprising a drill carrying arm
providing a movable drill support, and a drill car-
rying and driving mechanism mounted on the
drill carrying arm through a plural swivel con-
nection having serially connected swivel heads
rotatable in transverse planes, said drill carrying
and driving mechanism being journalled for free
swinging movement in one plane relative to one of
the swivel heads, said one of the swivel heads
being journalled for free rotational movement
relative to a second swivel head in a plane trans-
verse to the plane of swinging movement of said
one swivel head, said one of the swivel heads and
said second swivel head remaining free respec-
tively for said swinging and rotational move-
ments in transverse planes during operation of
the drill carrying and driving mechanism, said
second swivel head being supported for rotational
movements in planes transverse to one another,
and holding parts for securing said second swivel
head in adjusted positions in each of the last
mentioned transverse planes,

8. In a drill support and driving mechanism,
the combination comprising a drill carrying arm
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providing afiovéble drill support,-and. a:drill-car-
rying -and -driving mechanism mounted on the
drill .carrying ;arm ‘through a plural :swivel -con-
nection ‘having sérially connected :swivel heads
rotatable in transverse :planes, sa&id .swivel heads
including a first :swivel shead which 'is normally
Tree to rotate in ‘one plane :and :two .additional
swivel theads rotatable in planes and dbout -axes
transverse ito one :another and each ‘in :a plane
transverse ito the plane of wrotation 'of the first
swivel head, means for normally holding :each of
said 'two additional swivel ‘heads:in ;adjusted po-
sitions, said drill .carrying and driving mechanism
being carried by said first swivel head and nor-

mally freefor:swinging movement relative there- -

to.about an.axis whose plene:of revolution is-sub-
stantially .parallel to.ithe axis:of rotatmn of one
of.saidtwo.swivel:heads.

‘9. In:a-drill:support:and «riving mechanism as

defined in claim 8, the axes of rotation of 'said .5

two:swivel heads:and the axis 'of rotation :of said
first.swivel head. havmg -a'point:at which theyin-
tersect. {

10. In @ mine drill. support and driving ‘mech-
anism, the combination :comprising a :substan-
tially rigid:drillcarrying arm, a isupport relative
to which one:end:of {the arm s swingable to :ad-
Justed positions,:a:drill:driving and:feeding mech-
anism, and a :plurality of :swivel heads .through

which -the :said -drill -driving :and feeding mecha- .

nism .is ;supported .for swinging ‘movement ‘in
transverse ;planes.relative ito :the free -end-of :the
drill carrying :arm, :said plurality -of sswivel -heads
including:a first:swivel head:supborted at-one end

of :the .arm .for rotation rabout :an :axis :extending -

longitudinally of the-arm, a:second swivel fiead
supported by -the first swivel head for rotation
.about an :axis transverse to the axis :of ;rotation
of the first 'swivel ‘head, ;retaining mechanisms

disposed :at adjacent positions on the -arm :and ..

first .swivel head respectively for ‘holding :each
of the first:and:second swivel heads inipresslected
positions, a third swivel head supported by ‘the
second :swivel ‘head for :rotation :about @an w@xis
transverse to:the:axes iof :rotation-of the:first .and
second:swivel:heads, the :axes of rétational move-
ment: of the second:and:third-swivel heads:having
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:apoint df-intersectioniwhich:is substantiaily coin<
cident with the axis of rotation movement-of:the
first swivel head :and:a motor which -comprises a
‘part -of the «drill :driving and feeding mechanism
mounted Tor.rotational swinging -movement -on.
the third swivel thead at -a position-close -to said
axis of rotational movement of the first swivel
head.

11. In@a mine drill:'support-and driving mecha-
nism, the combination comprising-a substantially
rigid drill carrying -arm, :a ‘support relative to
which one end of thewarm is swingable to-adjusted
positions, :a drill driving and feeding mechanism,
-and a plurality-of:swivel heads through which:the
-said drill :driving-and feeding mechanism is;sup-
ported for swinging movement in ‘transverse
blanes relative to/the free end:of ‘the-drill carry-
ing :arm, said -swivel heads ibeing supported for
rotation about axes -which -are suecessively rper-
pendicular to-.one -another -and ‘including -a ‘first
-swivel head rotatablerabout .the longitudinal -axis
of ‘the.drill carrying arm, a-mechanism for deter-
mining :the relative ;positions of the:arm and said
first :swivel head, :a :second swivel head -mounted
Tor. rotation in either direction relative to -said
first swivel ‘head .about an axis transverse :to ithe
longitudinal-axisof :the drill:carrying .arm, and a
manually operable.latching mechanism for deter-
mining the ;position -of the second swivel head,
said latching :mechanism :including dual pawls,

-one:of -‘which pawls is: effective -to .arrest. rotation

of the second .swivel head .in one -direction and
the other pawl being effective, to arrest rotation
of .the ssecond swivel -head in the other .of the
two opposed directions.of rotation.

LOUIS J. FELLAY,

HARRY H. KAVANAUGH.
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