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: - 3,169,797
MATERIAL COLLECTING MEANS FOR CON-
: TINUOUS MINING MACHINE :
Rickard C. Lundquist, Palos Heights, §il., assigeor to
Geoodman Monufactering Company, Chicage, I, a
corporation of Hlineis C
Filed Qct. 17, 1262, Ser, No., 231,096
1% Claims. (Tl 299—84)

This invention relates to improvements in continuous
mining machines and more particularly relates to an
improved means for collecting and transferring the mined
material to the conveyor of the machine.

A principal object of the invention is to improve upon
the continuous mining machines herétofore in use by
providing a simplified and improved cuttings collecting
device following the mining head during mining and
forming a material collecting and transferring hopper of
substantially uniform width in all vertical positions of
the mining head, for transferring the mined material
onto the conveyor of the machine.’

A further object of the invention is to provide an im-
proved means for collecting the material mined by ripper

_type mining heads and transferring the material to the .

conveyor of the machine in the form of aprons extending
laterally from opposite sides of the conveyor of the
- machinre and longitudinally pivoted thereto to be ex-
tended for substantially the width of the working place
when the mining head is in position to be sumped into
the working face along the ground and following the
mining head during upward cutting movement' thereof
and extensible during the operation of following the
mining head to present a material collecting area extend-
ing substantially to the ribs of the working place during
the entire operation of mining a working place.

A still further object of the invention is to provide an
improved form of continuous mining machine having a
transversely piveted boom extending in advance of the
main frame of the machine over a material collecting
conveyor, and having a transversely extending mining
head supported at its forward end to mine by rotational
movement of the mining head and upward feeding move-
ment thereof effected by upward swinging movement of
the boom, in which aprons- longitudinally pivoted to

. opposite sides of the conveyor of the machine form a
material collecting means transferring material to the
conveyor-of the machine and are moved vertically about

‘their longitudinal pivotal axes upon vertical movement

of the boom under the control of the boom, and have
side boards extending along and pivotally connected to
the outer ends thereof extending the aprons during up-
ward pivotal movement thereof to maintain-the material
collecting areas of the aprons into positions at substan-
tially the ribs of the working place during the entire scope
of vertical feeding movement of the boom. .

These and other objects of ‘the invention will appear
from time to time as the following specification proceeds
and with reference to the accompanying drawings wherein:’

FIGURE 1 is a top plan view of a continuous mining
machine constructed.in accordance with the principles
of the invention; :

FIGURE 2 is an enlarged partial fragmentary viéw in
side elevation of the forward end portion of the machine,
showing the boom supporting the mining head in position
to be sumped into a working face;

FIGURE 3 is a fragmentary plan view of one side‘ofb

the machine, showing a material collecting apron and

side board in the position shown in FIGURES 1 -and 2;
FIGURE 4 is a transverse sectional view taken substan-

tially along-line 4—4 of FIGURE 2; and E
FIGURE 5 is a diagrammatic view showing an. illus-

trative form of fluid system controlling vertical swinging
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. movement of the material carrying aprons of the machine,

" In FIGURES 1 and 2 of the drawings, I have shown
a continuous mining machine 30 mounted ‘on laterally -
spaced continuous traction tread devices 11.  The traction
tread devices 11 seive to tramsport the machineé from
working place to working place and to sump a rotary
mining head 12, extending transversely -of a main frame
13 of the ‘machine into the working face of a mine.
The mining head 12 is a drum type of mining head having
cutter bits 14 projecting from the periphery thereof and
is fed vertically along ‘the working face from the floor
to the roof of the mine by a boom 15 supporting the min-.
ing head at its forward end, and transversely pivoted to
the main frame 13 of thé machine on transverse pivot
pins 16. : . :

The continuous mining machine 18 is commonly called
a ripper type of mining machine and operates on prin-
ciples similar{o those shown and described in my applica-
tion Serial No. 67,267, filed November 4, 1960, now
forfeited. . )

As shown in FIGURES 1 and 2, the boom arm 15 is
transversely pivoted to the main frame of the machine
along' opposite sides of a conveyor 17 and extends over
the top of said conveyor in advance of the forward end
thereof and supports the rotary mining head 12 at its for-
ward end for rotation about an axis extending transverse-
ly of the main frame of the machine.

Motors 19 extend along opposite sides of the boom 15
and have speed reducer housings 20 at the forward ends
thereof, forming continuations of the motor housings.
The speed reducer housings 28 contain conventional speed
reduction gearing (not shown) therein.

The speed reduction gearing contained in the housing
20 forms a means for driving flexiblé and universal drive
connections 21, driving the mining head 12 through bevel
geared drive connections (not.shown) in a manner simi-
lar to that shown and described in my application Serial
No. 67,267, and no part of the present invertion so not
herein shown or described-further. " . . : i

The boom 15 and mining head 12 are elevated by hy-
draulic jacks 22 extending along opposite sides of an in-
clined elevating frame structure 23 of the conveyor 17.
As shown in FIGURE 2, a stirrup 24 extends laterally
from each side of the inclined frame structure 23, inter-

ediate ‘the ends thereof, and has the jack 22 pivotally
connected thereto on a transverse pivot pin 25. -The ‘op-
posite end of the hydraulic jack 22 is shown as being.in

-the form of a piston rod 26, pivotally connected between

connector ears 27 on a transverse pivot pin 29. The con-
nector ears 27 depend from an upper plate -portion 30
of the boom 15. - . S .
The inclined elevating frame structure 23 of: the cofi-
veyor, includes parallel spaced side plates 31 transversely
pivoted at their rear ends to thé main frame 13 on trans-
~verse pivot pins 32 shown in FIGURE 2 as being disposed
above the pivot pins 16 and in general vertical alignment
therewith. The side plates 31 slidably extend within side
plates 33 of the conveyor 17, extending along the main
frame 13 in parallel relation with respect-to each other.
The side plates 33 terminate into flexible side“walls 34,
connecting the side plates 33 to-a rear laterally swingable
discharge trough section 35 of the conveyor, positionable

-to discharge the mined material into shuttle cars and the -
65 ‘ ‘

like.

The material moving structure of the conveyor 17 is
generally shown in FIGURE 1 as being of the conven-
tional single strand laterally flexible endless chain and
flight type including a center strand chain 3 having
flights 37, 37 spaced. therealong and extending laterally
from opposite sides thereof. . -

Hydraulic jacks 39 extend forwardly of the forward end
of the main frame I3 and are pivoted at one of their
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“ends to said-main frame between ears /%-9 exterdmg for-"

wardly of the-main frame 13, on pivot pins 41. -The jacks
39 are pivoted at their opposite ends between connector

‘brackets 42, spaced outwardly of the side plates 31 of the:

‘frame structure 23, on:pivot,pins 43. - The jacks 39 are

provided to elevate the inclined elevating frame striucture
23 above. the ground when ‘it'is desired to tram the ma- .

chine from working place to'working place and to.accom-
“modate 4 ground engaging shoe 45 extending transversely
of the inclined framestructure 23 along the bottoms of the
side plates 31 and IateraLy beycnd said side plates'to 'shid-
_ably-engage the ground during the operation of mining.”

[

10

‘Referring-now- in-particular to ‘the extensible material

collecting. and transferring hopper -of ' the “invention, col-

lécting and transferring the -material mined by the mining -

head 12-onto’the conveyor 17, an apron 47 extends along
‘the upper end portion of each side.plate 31, for a portion

‘of ‘the Jength therecf. ~Each apron interleaves the upper: °

end portion of an associated side plate and: is pivotally
.connected thereto as by.a hinge pin 49 extending generally
.parallel to the side plate 31. Each-apron 47 has an in-
clined shovel-like plate 58 forming 2 continuation of the
-forward -end thereof.
clined downwardly toward thé ground at a stesper angle
‘than the angle of the apron 47 and engages the ground at
~its forward end when the apron-is in the’ position shown
~in FIGURE 2. The shovel-like plates-5@ overlap the outer

-end portions of an inclined shovel-like plate- 51, extending
" .across ‘the front of the cenveyor and connec‘fed to the
shoe 45 at its lower end.

The inclined shovel-like plates 590, 50 and 51, prov1de
a wide front shovel edge to be forced under-the pile of

loose coal mined, when the mining head 12 is in position’

lvé

has an mtake fine 7% leading from a fluid storage tank 720"

The output of the pump 78-is connected-with a variable
pressure relief valve 73 through a pressire line 74. ‘The
variable pressure relief valve 73 governs the pressure in
a pressure ling 7§ leading from said relief valve and con-

“nected with a four way valve 76. A return lme 77 leads
- from the relief valve 73 to.the tank 72..

The four way valve 76 is connected. with the head ends

-of the cylmders 56 by pressore lines 78. - The four way
valve 76 is operable to raise and lower the aprons 47-by .
~inanual ‘operation of -the valve.
- continuously supply fluid under pressure to the head ends -

“The: vaive 76-also may

of the cylinders 56 and bias the aprons 47 into upwardly

-extended relation with respect-to-the conveyor 17 into the

positions’ shown by dot dash lines in FIGURE 4. The

relief valve 73 is set to govern the pressure in the cylin- -

ders 56 and to accommodate downward movement-of the

aprons 47 upon engagement of the top surfaces of said .

“aprons with stop legs 79 depending from. opposite sides of

20

Each shovel-like plate’ 5§ is in-

25

the boom 15 when the operator. inay neglect to turn the

valve 76 to supply fluid under pressure to-the piston rod.

ends of the cylinders 56, to lower the aprons 47, or where

it may be desired to have the aprons automatically follow
‘the boom and mining head. -Pressure lines 80 lead from -
the valve 76 fo.the piston rod ends of the: cylinders 38, to -

retract aprons 47 by operation of -the valve 76.
During the operation of sumping the mining head 12

" “into the working face when positioned to cut along the

30

o bé sumped along the ground and is sumped into the -

. mine face to initiate a vertical mining epvration from the §

~ fioor to the roof of the mine:
“Bach -apron 47 is interleaved at its outer sxde bv a side

board 53 pivotally connected to said apron by a psvot pin "

54, extending parallel to the pivot pin 45. -

The aprons 47, 47 are raised and lowered together by
* “hydraulic jacks 55, 55. “As shown.in “FIGURE 4, each
hydraulic jack-55 includes & cylinder 56 having an ear 57
extending from the head end  thereof. between parallel

40

.spaced brackets 59 exteriding laterally. of the' side plate -

*-..31 and pivotally connected thereto:as’by a pivot pin 60.

45!

A piston rod 61 extensible from the’ cylinder 56 ex- = .
“-tends between connector brackets 62 depending from the -

-underside of the apron 47 and is plvotally connected there-
to ‘as by a pivot pin 63. .

“-The side: boards 53 are’” ‘noved from thu »upwardly ex-

tended positions shown.in FIGURES 1, 2, 3 and 4 o the

outwardly extended positions shown by broken lines in

50

ground,-there will- be a space between the bottoms of

the stop: 1egs 79 and the -aproms 47. ~ As, however, the
mining head. is sumped into the- working face and upward
feeding movément thereof is started, the valve 76 may

be turned-to supply-fluid under pressure to the head ends -

of ‘the cylinders 55 and move the. aprons 47 upwardly
about the hinge pms 4% [nto engagement with the stop

“legs 79.. The hand may then be taken from-the controls .
_of the valve 76 and the aprons 47 may move upwardly

with-the boom 15 following the stop legs 79 to their ex-
tended positions shown in FIGURE. 4, limited by the

strokes-of: the hyflrauhc jacks 55. If: reqmred the boom

may then ‘move’ away- from the aprons 47 to feed -the
mining head 12 upwardly to the reof of the mine.

Upen downward ‘movement of the boom- 15 the stop
legs .79, 79 engaging the aprons 47, 47 will. move-said

‘aprous. downwardly about the axes of the hinge pins 49
agains{ the hydraulic bias of the cyhnders 5% controllpd'
- by ‘the relief valve 73.

During the operation of ‘sumping the ‘mining head 12,
Jinto the. workmﬂ face, the aprons 47 and sideboards 53

may be retained in the uprloht positions: shown .in: FIG-

JURE 4. As the mining head is sumped into the working

N —face to the required depth and the hydrauhc Jacks 22 are

““FIGURE #4 by links 65 connected to the outer sides of .

: lmks 65 are pivotally connected to rigid arms 67 welded
ot otherwise -secured -to’ the undersurfaces 'of the side
‘boards 53 and extendmg downwardly therefrom, ‘when the

" -'.the side walls 31, on pivot pins 66.. The outer ends of the '

-side: boards -are in their upwardly extended positions -

* _shown in FIGURE 4. Pivot ] pms 69 plvotally connect the

links 65 to-the arms 67.

Thus, as the aprons 47 afe pivoted upwardly about 'the -

axes of the hinge pms 49, the side boards 53 will be pivoted
.- dbout the hinge pins 54.to maintain said side boards in
extended relation with respect to the aprons 47 during up-

o ¢ward ‘movement of said aprons to provide cnitings collect-
“ing and transferring surfaces extending substantlally to

_-the 1ibs of the working face during the entire mining-oper-

atlon to thereby provide a generally uniform cuttings col-
_Jecting and material transferring area, for transferring the

material mined by- the mmmg head . 12 onto the -con-
veyor 17.

60

65

Anillustrative form of fluid pressure dlagram showmg a -
part-of the fluid pressure system of the machine and the -

. fluid pressure connections to the ‘hydraulic jacks-585, is
shown in rIGURE 5 As shown in this ﬁgure apump 79

16

put into.operation to- feed the boom 15 and mining head

12 upwardly towards the roof of-the mine, the vaive 76 . -
- may be turned- by the operator. of: the machine to admit -
finid under pressure to the head ends of the cylinders 56

and move. the aprons 47 upwardly ‘to follow the boom
15 and to effect opening of the sideboards 53 as the aprons

‘47 move upwardly. The relief valve 73 may be set to
.supply -just enough pressure fo.cause the.aprons to-fol-

low the stop legs:78. The operator of the machine may

thus remove his hand from the control léver for the valve -
" .76 and the aprons 47 will be swung upwardly under con-
trol of the stop legs 79 until they reach thelr hrmt of .

upward travel:

‘Upon lowering movement of the boom the stops r9 en- .
-gaging the aprons 47 will pivot said aprons downwardly

against the ‘hydraulic bias in the :¢ylinders 56, until the

“stops 79 reach. the lower ends of their travel. - Where de-
‘sired the valve 76 may then be operated to admit fluid

undeér pressure to the piston rod ends of the cylinders 56
“and lower thé aprons 47 to the pos1t10ns shown in FIG- -
~URE 4. :

Theé boom arm 15 also has a stop 83 (‘ependmU from
1ts for f/ard end portLon just rearwardly of the mining head



5 .
12. This stop is engageable with a stop 82 on the shovel-
like plate 51, to limit downward movement of the mining
head 12 and to prevent the mining head from cutting info
the shovel-like plates 59 and 51.

It may be seen from FIGURE 2 that when the mining
head 12 is cutting along the ground the stop 81 is spaced
above the abutment §2. This spacing is provided to
enable the mining head 12 to be adjusted to cut below
the floor line, when desired.

The aprons 47 and side boards 53 thus form an ex-
tensible hopper of a substantially uniform width in all
positions of the aprons with respect to the conveyor 17,
for collecting and transferring the material mined onto
said conveyor.

It should here be noted that while the aprons 47 and
side boards 53 usuaily follow the mining head during the
mining operation, that said aprons and side boards:need not
follow the mining head, but may remain in their lowermost
positions shown in FIGURE 4 and allow the mined ma-
terial to be deposited thereon; and then may be periodical-
1y raised to cause the material deposited thereon to flow
onto the conveyor.

While I have herein shown and described one form
in which my invention may be embodied, it may readily
be understood that various variations and modifications in
the invention may be attained without departing from the
spirit and scope of the novel concepts thereof as defined
by the claims appended hereto.

I claim as my invention:

1. In a continuous mining machine,

a main frame,

a boom transversely pivoted to said main frame and

extending in advance thereof,

a rotary mining head supported on said boom for ro-
tation about an axis extending transversely of said
main frame,

means for vertically moving said boom with respect
to said main frame and feeding said mining head
vertically along a mine face,

a conveyor extending aleng said main frame and having
an inclined elevating forward end portion extending
in advance of said main frame in a downwardly in-
clined direction into engagement with the ground,

inclined aprons extending along opposite sides of said
conveyor and laterally therefrom and mounted on
said conveyor for angular movement with respect
thereto about axes extending longitudinally of said
conveyor and parallel to the plane of travel thereof
and engaged by said boom when said boom is in a
lowermost position, -

and fluid pressure operated means pivotally connected
between said conveyor and aprons, pivotally moving
said aprons upwardly to follow said boom and form
an inclined hopper terminating at said conveyor.

2. A continuous mining machine in accordance with
claim 1 wherein side boards are pivotally connected to
and extend along the cuter sides of said aprons and co-
operate with said aprons to form a movable hopper of
uniform width for transferring the mined material to said
conveyor, and wherein linkage connections are provided
between opposite sides of said conveyor and said side
boards to extend said side boards outwardly with respect
to said aprons upon upward pivotal movement of said
aprons.

3. In a continuous mining machine,

a main frame,

a boom transversely pivoted to said main frame and

extending in advance thereof,

a rotary mining head supported by said boom for ro-
tation about an axis extending transversely of said
main frame,

means for vertically moving said boom with respect to
said main frame and feeding said mining head verti-
cally along a mine face,
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a conveyor extending along said main frame and hav-
ing an inclined elevating trough portion extending
in advance of said main frame downwardly into
position to engage the ground, the inclined elevating
trough portion of said conveyor having a steeply in-
clined shovel plate extending across the forward end
thereof to a position adjacent the ground,

material retaining aprons extending along opposite sides
of said elevating trough portion and pivotally con-
nected thereto for movement about axes extending
longitudinally of said trough portion,

hydraulic jack means connected between said trough
portion and said aprons for pivoting said aprons up-
wardly,

and engaging connections between said boom and said
aprons accommodating said aprons to follow said
beoom upon angular upward movement thereof upon
the admission of fluid under pressure to said hydraulic
jack means to pivot said aprons upwardly, and mov-
ing said aprons downwardly upon downward move-
ment of said boom upon the release of pressure in
said hydraulic jack means.

4. In a continuous mining machine,

a main frame,

a boom transversely pivoted to said main frame and
extending in advance thereof,

a rotary mining head supported by said boom for ro-
tation about an axis extending transversely of said
main frame,

means for vertically moving said boom with respect to
said main frame and feeding said mining head verti-
cally along a mine face,

a conveyor extending along said main frame and hav-
ing an inclined elevating trough portion extending in
advance of said main frame downwardly into posi-
tion to engage the ground, and having parallel spaced
side walls extending therealong having an inclined
shovel-like plate extending across said side walls in
advance thereof in position to engage the ground,

material collecting and transferring aprons extending
along the upper end portions of said side walls and
laterally therefrom,

means pivotally connecting said aprons to said side
walls for upward movement about axes extending
longitudinally of said walls,

hydraulic jack means pivotally connected between said
side walls and aprons for raising and lowering said
aprons about their axes of connection to said side
walls,

side boards extending along the outer sides of said
aprons and pivotally connected thereto for movement
about axes extending parallel to the axes of com-
nection of said aprons to said side walls,

and linkage connections between said side walls and
said side boards, pivoting said aprons outwardly
upon angular upward movement of said aprons to
extend said aprons laterally to maintain a uniform
cuttings collecting surface upon upward feeding
movement of said mining head.

5. A continuous mining machine in accordance with
claim 4 wherein a hydraulic circuit is provided to said
jacks including a control valve and a relief valve to bias
said aprons into angular upward extended relation with
respect to said conveyor, and wherein an engaging con-
nection is provided between said boom and said aprons
to pivot said aprons downwardly upon downward travel
of said boom and mining head and to accommodate said
aprons to travel upwardly with said boom.

6. A continuous mining machine in accordance with
claim 5 wherein the engaging connection comprises a pair
of stop legs depending from said boom and having con-
trolling engagement with said aprons.

7. In a continuous mining machine,

a main frame,

a boom transversely pivoted to said main frame and

extending in advance thereof,



a rotary mining head supported-by said boom for ro-
tation about an axis extending tranmsversely of said
main frame,

means for vertically moving said boom with respect to
said main frame and feeding said mining head verti-
caily along a mine face,

a-conveyor extending along said main frame and hav-
ing an inclined elevaung trough portion extending in
advance of said main frame downwardly into posi-
tion to engage the ground; and having parallel side
walls having a plow plate extending across the for-
ward ends thereof and in advance thereof for collect-
ing the material mined by said ‘mining head and
transferrmg the material onfo said conveyor includ-
ing inclined aprons extending along said side walls
and pivotally connected thereto for movement about

. axes extending longitudinally thereof generally paral-
lel to the plans of said conveyor,

hydraulic jack means pivotally connected between said

side walls and aproms for pivoting said apronms up-

wardly to follow said boom upon upward movement
thereof,

side board extends along the outer sides of said aprons
and longitudinally pivoted thereto,

control arms extending downwardly of the outer sides
of said side boards, said side boards with said aprons
forming a vertically movable hopper transferring the
mined material tosaid conveyor, '

and control links connected between said control arms
and side walls and maintaining said side boards in
generally upright positions when said ‘conveyor is in
engagement with the ground and moving said side
boards angularly outwardly with vespect to -said
aprons upon upward -pivotal movement o(f said
aprons.

8. A continuous ‘mining machme in" accordance with.

claim 7, wheréin said boom has stop legs depending there-
from and having controlling engagement with said aprons
for moving the said aprons outwardly: upon downward
movement- of said boom and accommodating upward
movement of said aprons upon upward movement of said
boom to feed said mining head vertically along a mine
seam..

9. A continuous mining machine in accordance with
claim 8 wherein a fluid pressure circuit is provided to
. supply fluid under pressure.to said jack means and bias
said aprons to follow said boom upon upward movement
thereof and wherein a relief valve loaded to maintain

said. aprons into engagement with said stops is provided

in said circuit,

10. In a conveyor having an inclined eleva’rmg forward
end portion having parallel spaced side walls extending
therealong and an endless chain and flight conveyor mov-
able along said side walls in the space therebetween,

a hopper for said inclined elevating forward end por-
tion of said conveyor for transferring the mined ma-
terial onto said conveyor comprising

aprons extending along opposite sides of said in-
clined elevating forward end portion of said
conveyor and longitudinally pivoted to said side
walls,
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hydraulic jack means connected between said side
walls and aprons for ralsmg and lowering said
aprons about their axes of connection to said
CORVeyor,

side boards extending along the outer sides of said.
aprons and ‘pivotally connected thereto for
movement about axes exiending parallel to.the
axes of pivotal movement of said aprons,

and linkage connections between said side walls
of said conveyor and-said side boards plvotmfy
said side” boards outwardly. upon anguiar up-
ward movement of said aprons to maintain the
width of said hoppsr substantially uniform in all
vertical positions of said aprons with respect to
said conveyor. .

- 11. In a continuous mining rnachme

a main frame, : :

aboom transversely pivoted ‘to sa1d main frame and

) ,emendmc in advance thereof,

a rotary mining head supported on said boom for ro-
tation about an axis extendmg transversely of sa,ld

- main frame,

means for vertlcaliy moving said boom with respect
to said main frame and feeding said mmlng hea d
vertically along a mine face,

a conveyor extending -along said main frame and hav-
ing an inclined elevating forward end portion ex-
tending in advance of said main frame and inclined
downwardly from said main frame foward the ground,

said inclined forward end: portion having a shovel-like
plate extending across the forward end thereof to the
ground, -

inclined -aprons extending along and outwardly of op-
posite sides of said inclined elevating portion of said -
convéyor and pivotally connected thereto for move-
ment about axes extending longltudmally of said con-
Veyor,

means for pivoting said aprons upwardly about said

~axes to form a vertically movable hopper to coliect
and transfer material onto said.conveyor,

.said aprons each having a forward shovel-like extension

- overlapping said shovel-like plate and forming lateral
continuations thereof when said aprons are in their

_lowermost positions of adjustment,

side boards extending along. said aprons and longi-
tudinally pivoted to the outer sides thereof and ex-
tending upwardly therefrom when said mining head
is positioned along the ground,

and links pivotally connected between the undersides
of said side boards and opposite sides of said inclined
elevating: portion of -said conveyor to effect move-
ment -of said side boards cutwardly toward the ribs
of a working place upon angular ‘upward movement
of said aprons toward each other.
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