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DISINTEGRATING HEAD MECHANISM OF THE
PLURALLY ARTICULATED TYPE FOR A CON-
TINUOUS MINER

Arthur Lee Barvett, Frankdin, Pa,, assignor to Yoy Manu~
facturing Company, Pittsburgh, Pa., 2 corporation of
Pennsylvania

Application October 26, 1953, Serial No. 388,283
3 Claims, (CL 262—26)

This invention relates to continuous miners and more
particularly to a disintegrating head mechanism for a
continuous miner for dislodging mineral from a solid
mine vein,

An object of this invention is to provide an improved
disintegrating head mechanism for a continuous miner.
Another object is to provide an improved disintegrating
head mechanism of the plurally articulated type wherein
the disintegrating means may first swing in vertical planes
about one pivet and thereafter may continue to swing
about a parallel pivot. A further object is to provide an
improved power operated swinging means for the dis-
integrating head mechanism for effecting swing about
the paralle! pivots automatically in a definite sequence,
These and other objects and advantages of the invention
will, however hereinafter more fully appear.

In the accompanying drawings there are shown. for
purposes of illustration two forms which the invention
may assume in practice.

In these drawings:

Fig. 1 is a side elevational view, looking anguiarly
from the front left hand side, of a continucus miner in
which one illustrative form of the invention is embodied.

Fig. 2 is a fragmentary side elevational view of the
continuous miner shown in Fig. 1, illustrating different
operating positions of the disintegrating head in a mine.

Fig. 3 is an enlarged horizontal section taken on line
3—3 of Fig. 2.

Fig. 4 is a fragmentary side view, with parts shown in
vertical section, illusirating the power operated swinging
means for the disintegrating head.

Fig. 5 is a diagrammatic view illustrating the hydraulic
fluid system and the associated control means.

Fig. 6 is a fragmentary side view, on a reduced scale,
of the disintegrating head of a continucus miner like
that shown in Fig. 1 in which a meodified form of con-
trol means is incorporated. ’

Fig. 7 is a diagrammatic view illustrating the hydraulic
fluid system and control valve means of the modified
embodiment.
~ Figs. 8 to 12 inclusive are diagrammatic sectional
views showing the different positions of the contro! valve
means of ‘the modified embodiment.

. The continuous miner, with which both forms of the
invention are associated, is generally designated i and
generally comprises a crawler base 2 carrying a frame 3
on which a disintegrating head mechanism, generally
designated 4, is pivotally mounted. The head mech-
anism comprises a toothed disintegrating drura § arranged
transversely of and carried by an arm structure includ-
ing front parallel arms 6 which ars pivotally mounted
at 7 to swing in vertical planes on a swingable rear arm
frame 8, the latter in turn being pivotally mounted at
9 on the base frame. The base frame carries a usual
horizontal turntable 18 on which a sliding support 11 is
guided for horizontal rectilinear movement in a direc-
tion extending radially of the turntable axis, and the
rear ‘arm frame 8 of the head mechanism is pivotally
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mounted on this sliding support.- Motors 12 are mounted
on the turntable at the sides of an endless front elevat-
ing conveyor 13 and these motors  have bevel pinions
14 (Fig. 3) secured to their power shafts and meshing
with bevel gears 18 respectively secured to aligned trans-
verse shafts i6 suitably journaled in gear housings 17
carried at the opposite sides of the sliding support 11.
Chain sprockets 18 secured to the shafts 16 respectively
are connected by endless drive chains 19 to chain sprock-
ets 26 secured to transverse shafts 21 aligned with the
head pivot 7 and suitably journaled within the swing-
able rear frame 8. The drive chains 19 are suitably
housed within the arm frame 8. Gears 22 secured to the
shafts 21 mesh with planet gears 23 carried by rotary
carriers 24 and these planet gears mesh with internal
gears 25 secured to similar gear housings formed on the
frame 8. These planet carriers 24 are keyed to the
ends of a cross shaft 26 aligned with the shafts 21 in
coincidence with the forwardly lecated pivot 7. - Sprock-
ots 27 secured to the cross shaft 26 are connected by end-

.. less disintegrating chains 28 to suitable sprockets 29 se-
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cured to the drum shaft 3. The parallel arms 6 which
carry the disintegrating drum 5 may swing in vertical
planes about the front pivot 7 and conventional hydraulic
jacks 3% are connected between the swingable rear arm

~ frame 8 and the front parallel arm 6 for swinging the
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disintegrating drum about its pivotal axis 7. Similar
hydraulic jacks 32 are connected between the sliding sup-
port 11 and the rear arm frame 8 for swinging the lat-
ter about the parallel rear arm pivot 9. The jacks 31
have a greater ratio of power to load as they perform
their working strcke than the jacks 32 as the latter per-
form their working stroke, so that the jacks 31 first op-
erate and thereafter the jacks 32 operate, in a definite
sequence, first to swing the front arms 6 and thereafter
to swing the frame 8 and arms 6 in unisen. When liquid
is trapped within the cylinders of these jacks the arm-
parts may be locked in adjusted positions. -

In the form of the invention shown in Figs. 1 to 5
inclusive the parallel front arms 6 of the disintegrating
head mechanism have lateral abutment lugs 33 which are
engageable with abutment lugs 34 on the rear arm frame
whenever the parallel arms 6 assume a position in lon-
gitudinal parallelism with the rear arm frame 8. Ars
ranged beneath the disintegrating head mechanism is
a conventional floor cleanup device 35 which comprises
endless gathering chains 36 having Iateral flights 37 which
move along relatively inclined sufaces 38 of a frame 39
carried by the sliding support 11. The disintegrated min-
eral dislodged from the working face by the disintegrat:
ing head mechanism may be gathered by these endless
gathering chains and the mineral so gathered may . be
moved rearwardly onto the elevating conveyor 13,

As shown diagrammatically in Fig. 5, a conventional
motor driven pump 40 has its suction side connected
by a conduit-41 to a liquid storage tank 42 and the dis-
charge side of this pump is connected by a conduit 43
to the pressure passage of a conventional control valve
mechanism 44, This control valve mechanism comprises
a casing 45 having a bore 46 containing a reciprocable
slide valve 47 provided with an operating handle 48. The
discharge passage of this valve mechanism is connected
by conduit 49 back io the tank. A conduit 50 communi-
cating with the valve receiving bore is connected through
branch conduits 5% and 52 to the cylinders of the swing
jacks 32 and 31. When liquid under pressure is sup-
plied through the conduits 51 and 52 to the jack cylin-
ders the pressure within the cylinders of the front jacks
31, which are of substantially- greater cross sectional
area than the cylinders of the rear jacks 32; is sub-
stantially greater than 'in the jacks 32 so that the parallel
arms 6 of the-disintegrating -head mechanism: may ba
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swung upwardly from the lowered sumped position indi-
cated in full dines at A in Fig. 2 to an elevated position
in longitudinal parahlelism with the swi*lgable arm frame
8§ as indicated in dotted lines at B in Fig. 2. When the
parallel arms 6 are brought into longltudmal aligninent
with the swingable arm frame 8§ the abutment lugs 33
on the arms engage the abutment lugs 34 on the rear
arm frame so that swinging movement of the parallel
arms relative to the rear arm frame is interrupted and
thereafter the pressure builds up within the cylinders of
the rear jacks 32 to effect swinging of the rear arm frame
8 together with the parallel arms 6 upwardly in vertical
planes about the rear pivot 9 to cemplete the disintegra-
tion of a vertical segment of mineral between the flcor
and roof. When the disintegrating head assumes the
position indicated at C at the roof level the sliding frame
11 may be retracted to withdraw the dlsmtegratmg head
mechanism from the working face of the mine vein.
The control valve 47 may then be shifted into a posi-
tion to effect venting of the jack cylinders to effect swing-
ing of the head mechanism downwardly to its initial
position at the floor level, A

In the modified construction shown in Figs. 6, 7 and
8 the abutment lugs 33 and 34 on the front arms 6 and
the swingable rear arm frame 8 are omitted, and move-
ment of the parallel arms with the swingable arm frame
-1s controlled by a valve mechanism generally designated
54, which serves to effect trapping of liquid in the cylin-
ders of the front swing jacks 31 when the arms ¢ assume
2 position in longitudinal parallelism with the swingable
rear arm frame 8. This control valve mechanism may
assume various forms and is desirably mounted on the
swingable rear arm frame and comprises a valve cas-
ing 55 having a bore 56 containing a plunger valve 57
having an upwardly extending valve stem 58 provided
with a buttonlike upper portion 55 cagageable with a pro-
gectmg Iug 60 on one of the swingable arms 6. A coil
spring 61 surrounding the valve stem 58 constantly urges
the valve 57 in an upward direction. The valve 57
has an axial bore 62 containing a shiftable spool valve
63 provided with a downwardly extending valve stem
64. This valve stem has a button-like lower portion
.65 engageable with an abutment plate 66 carried by the
sliding support 11. This slide valve has spaced spools

$7 separated by an annular groove 68 and these spools

slidingly fit the bore 62, and a third guiding spool 69
slidingly fits the lower portion of the valve casing bore
$6. A coil spring 79 surrcunding the valve stem 64 con-
stantly urges the valve 63 in a downward direction. A
conduit 52’ leads from the conduit 58 to the valve casing
55 and has branches connected through spaced ports 7%
and 71’ within the casing-bore 36. Diametrically op-
posite ports 72 and 72’ communicating with the valve
receiving bore 56 are connected by branches of a con-
duit 52" leading to the cylinders of the front swing
jacks 31.

When the disintegrating head mechanism of the
modified embodiment is in its lowered position shown in
fuli lines at D in Fig. 6, the control valves 57 and 63
assume the position shown in Fig. 8 and liguid under
pressure may flow from the valve-receiving bore con-
taining the slide valve 47 through conduits 5¢, 52’ and
52" 1o the front swing jacks 31 to effect swinging of
the front arms ¢ upwardly about their pivets 7. When
the arms 6 assume positions in longltumnal parallelism
with the rcar arm frame 8, as indicated in dotted lines
at € in Fig. 6, the lug 6§ depresses the stem of the valve
37 as shown in Fig. 9, to effect nappmg of the liquid
in'the cyiinders of the front ]acks 31 and to effect fluid
supply to the rear swing jacks 32 to effect swinging of
the front arms 6 and the rear arm frame 8 upwardly
m unison about the rear pivot'9. When the disintegrat-
ing drum 5 reaches the position indicated in dotted lines
at F in Fig. 6 swing of the arms may be interrupted by
the manual slide valve 47 and the sliding support 11
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may be moved rearwardly to retract the disintegrating
drum from the working face of the mine vein.  The
liquid may then be vented from the cylinders of the rear
swing jacks 32 under the control of the manual slide
valve 47 to cause the arms 6 and 8 to swing downwardly
in unison about the rear pivot 9 wuntil the dotted line

position indicated at E in Fig. 6 is again reached, and

the valve stemn 64 then engages the abutment plate 66
to shift the valve 63 to the position shown in Fig. 11,
thereby to effect venting of liquid from the cylinders of
ihe front swing jacks 31 to cause the front arms 6 to
swing downwardly about the front pivot 7 until the
initial lowered position indicated at D is again reached
with the disintegrating drum located at the floor level.

From the foregoing it is evident that in both forms
of the invention the front arms ¢ are both swung up-
wardly about the front pivot 7 and thereafter the front
arms swing automatically in unison with the rear arm
frame 8 about the rear pivot 8. Downward swing of the
front arms and rear arm frame first cccurs in unison
about the rear pivot 9 and thereafter the front arms
automatically swing downwardly relative to the rear
frame about the front pivot 7. Evidently, the parts may
be arranged in a reverse manner, first to effect swing in
unison of the front arms.and rear frame about the rear
pivot and thereafter to effect swing of the front arms rela-
tive to the rear frame about the front pivot.

As a result of this invention an improved disintegrat-
ing head mechanism for a continuous miner is provided
wherein the power operated means for swinging the head
mechanism is simplified both in operation and control.
By the provision of the power jacks for swinging the arm
paris of the plurally articulated disintegrating head mech-
anism and the improved control valve mechanism for the
jacks, swing of one arm part about one pivet is first
effected and thereafter swing of the arm parts in unison
about the other pivot is effected so that swing of the
parts occurs automatically in a definite sequence. The
contrel structure is not only relatively simple in design
but is also efficient in operation and may be readily ap-
plied to a continuous miner of an existing design with a
minimum of change. These and other advantages of
the invention will be clearly apparent to those skilled
in the art.

While there are in this application specifically described
two forms which the invention may assume in practice,
it will be understood that these forms of the same are
shown for purposes of illustration and that the invesntion
may further be modified and embodied in various other
forms without departing from its spirit or the scope of
the appended claims.

What I claim as new and desire to secure by Letters
Patent is:

1. In a disintegrating head mechanism, a plurally artic-
ulated arm structure swingable in vertical planes com-
prising a front arm part swingable about a forwardly
located pivot and a rear arm part swingable about a
paralle] pivot, disintegrating means carried by said front
arm part, power devices for swinging said front and rear
arm parts about their respective pivots, and control
means responswe to a predetermined swinging move-
ment of one arm part relative to the other and operatlvely
associated with gaxd power devices for first effecting swing
of one arm part about one pivot and thereafter swing
of the other arm part about the other pivot automatically
in a definite sequence thereby to swing said disintegrat-
ing means in vertical planes along an arcuate path be-
tween the floor and roof of a mine, said power devices
comprising extensible fluid cylinder devices one of which
has a greater ratio of power to load as it performs its
working stroke than the other as the latter performs its
working stroke to effect swing of the other part about its
pivot, with said events occurring automatically in a
definite sequence as aforesaid.

2. In a disintegrating head mechanism, a plurally artic-
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ulated arm structure swingable in vertical planes com-
prising a front arm part swingable about a forwardly
located pivot and a rear arm part swingable about a
paraliel pivot, disintegrating means carried by said front
arm part, power devices for swinging said front and rear
arm parts about their respective pivots, said power de-
vices comprising extensible fluid cylinder devices one
of which has a greater ratio of power to load as it per-
Yorms its working siroke than the othsr as the latter
performs its working stroke to effect swing of the other
part about its pivot, with said evenis occurring auto-
matically in a definite sequence, and conirsl meaus op-
eratively associated with said power device for first effect-
ing swing of one arm part about one pivot and thereafter
swing of the other arm part about the other arm pivot
automatically in a definite sequence thereby to swing
said disintegrating means in vertical planes along an
arcuate path between the floor and roof of a mine, said
control means including a control valve means carried
by one arm part and actuated by au element on the other
arm part for trapping fluid in said fluid cylinder device
having the greater ratio of power to load to effect lock-
ing of said arm parts for movement in unison when said
parts assume a position in longitudinal alignment.

3. In a disintegrating head mechanism, disintegrating
means, a plurally articulated arm structure for supporting
said disintegrating means for swinging movement in verti-
cal planes along an arcuate path between the floor and
roof of a mine, said arm structure comprising a rear
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arm part swingable about a rearwardly located pivot
and a front arm part swingable about a forwardly located
pivot, a fluid jack for swinging said outer arm part about
the forwardly located pivot, a floor jack for swinging the
rear arm part about the rearwardly located pivot, and
a fluid supply and control system operatively asscciated
with said fluid jacks and embodying means for effecting
operation of said jacks first one and then the other with
said events cccurring automatically in a definite sequence,
said operation effecting means of said finid supply and
conirol system embodying a shiftable control valve de-
vice for effecting control of the operation of one of said
jacks, said contrel valve device embodying means for
efiecting trapping of #luid in said first mentioned fluid
jack to lock said arm parts for movement in unison when
said parts assume an aligned position.
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