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Patented Nov. 26, 1929

EDWARD O’TOOLE OF GARY WEST VIRGIN.L&

M‘INING MACHINE

A’ppncatmn ﬁled* September 16, 1924. Serml No. 733 034“'

This invention rehtes: to mining machmes
‘and more particularly to- a combmed rooi
‘support and advancing rig for use with:the
“longwall: type: of mining: ‘Tiachines adapted
to'be moved bodlly IEGI’W&I‘dllHtO the: materml
‘beingrmined. .
The: object of’ ﬁhe present’ invention: is to
provide a combined'ro of support-and advanc-
‘g rig adaptedito support the root and “ld
10 vance: with the'machine: -
Amother object 1s to! promde % dewce of

this class having a tractor-formyof propsliing

mechanism.at both the maﬁer and: lower-ends |

adapted! to engage both the mof and ﬂoor of
the mine -

A further ob]eot is o pmvzde a deﬂce of
the class-described: Haming the noveliconstruc-
tion, combinatibi. and: arrangement of parts
hereinafter described -and: 111115t1‘at*ed in’ the
“accompanying drawmgs “ -
In the drawings—

Figures: 1. and 1# combme to 1llustmte a

-.pl‘l’l view of a mining machine: with which

 tlie combinediroof supporting’and advanelng
25 rigs of t}us mventmn are- pmmarﬂy adapted_

iOr use:

Figures 2 ‘md 2 combme to’ 5h0w i) 1*ear:

ele‘ratlon of‘ the:machine of Figures 1 and: 12,

- - Fligure 3 15 an. end. view oft Lhe butt end of
5" the machine: of: Figures: I and 1%, showing

the' roof Supportmo and ad ﬂ:ancmﬁ

positionm. - - S Co |
Froure 41 is' an- erlarnmf rear ele"mtlon of

 the dehvery end!of the mining machine::

- Higure

the delwelv end of the mining macliine:

| lf’b Hl

Tlgure 6isa transverse sectional elewtlon .

through the mining m‘f"‘jhmé on the ne., and the-channel -4.. The beamnw block 20 1s

adapted: to:be.adjusted. by means of a secrew
-threadéd c,.,d]ustmﬂ rod 22 threaded 1nt@ a
-.-ﬁ*;ed bloeck 23: - 3

_VI——VI of Fw‘ure 1'5t

~Fioure T} is a tr ansverse sectwnﬂ elevaimn |

.'thmuﬂ‘h one of the drive connections o1 the

mining machine which.-- dllve the Iwoof; sup—_

portmo and. advancing rigs: .
- Figure: 8.1s an. enlarﬂ‘ed side elevamon of

one of the combmed mof_ SUpportmo: zmd ad-

vancing rigs. -
Flgure 9 is a-top: plan thereef R
Figure. 10 is-a: sectional elevahon on- the

0 1111e~ X——-X. of . qure 9.

| chfmnel 4. secm‘ed on.the bet
‘mediate the rear and forward. edges. of. the
plate 2, and. 4. pair’ of spaced: cutter chain

‘bottom:

5 18- an- eﬁlaro'ed eﬂd elbvmwn ef

Flgure 11 is: a 51m11ar elevatwn of the 1111e' |

XI—XI of Flo ure 9.

Referring more. partlcula,rly to the draw-

mﬂ's, the 1etter A designates the. elongated
main frame of the miningmachine'as 4 Whole,
which is composed of-a bottom:plate 2,2 main

~ channel. beam 3, extending longltudmally .

along. the- rear edﬂ*e of. the plate- 2;, a- second

ouides 5 and.6 extend- longltudmally adjacent
the forward edge of- and. are secured: to- the

and-4, and- ' second- cover plate 9 is gecured
to and e‘itengs bet-wéen the-cutter: Gh'l&]fl tr:m&ﬂs

5 and 6. A plurality of skid- bays 10-are:se-
cured to and. extend. transversely: across the

Tbottom: face of the bottom: plﬁt&% and serve-
" as both skids and- SblﬁéMﬁﬁ' menibers; o

A cutter chain-idler sprocket 11 is. 'jour-

'na,led to-rotate about. a- substaﬂtmlly vertical
axis in a bearing block 12 which is a,d]Llsmble
longitudinally: of the-frame- A- by means of

the screw threaded:adjusting bar 13-mounted

in the rigid cross bar 14- seeured between. tha |

cutter chain- G‘mdes 5- and 6

A cutter cha,m head or. power 's.prﬁchet 15 j
~is mounted:on- a- substantially vertical shaft

16 journaled-at the head end of the:machine.

A cuitter chain 17 of stapdard design. is
‘trained: over® the sprockets.
- passes-through the guides 5:&*1(1 6. .
A conveyer idler:sprocket:19-is: ]Durn‘ﬂed
to rotate aboiit a substantially. vertical. axis -

m-plate inter-

o

‘ fmd ]51 ancl" |

,303. . B

plate: 2 ‘A cover plate 8 is secured -
to and eztends betweean.the- channel beams-3

i

) -'l-.-?'l . _ :

in' an- adjustable bearing. block 20: shidably .
mounted between a-short lennth of channel: 21 "

The head or 10ad1ng end of the fmme A 15 |

~inclined upwardlv sufﬁcmntly to permit-the
_conveyer to-discharge the mined material- di-
rectly into cars.: A conveyer head, or- power.
sprocket 25 is mounted on- a subst,a,ntmlly

vertical- sha,ft 96-. at the head end of the

frame A.. -
A conveyer cham 27 s t*ramed amund the

95

1_00 o
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. sprockets 19 and 95 and carries conveyer

flichts 28. The flights 28 are substantially

_ trlancruler shaped in plan and comprise a .
VBI‘th‘LHy dlsposed material engaging face or-

Cp wall 282 and a pair of reqrwardly extendlnfr

ﬂanges 29. The flights 28 are pivotal at their

. g heels, as:at 30, to- the conveyer chain 27, and

 are adepted to be folded back along the con-

~ veyor chain during their return passage so.

1 that the flanges 29 extend over and under
~ the chain 27. The flanges 29 are provided
o W1th rollers 31 for a purpose to be described.-
~The forward face of the channel 4 is pro-
Vlded with a hardened wear plate 32 and the.
conveyer chain 27 and flights 28 are adapted

to ride along this plate when conv eying mate-

~ rial, so that the rollers 81 will contact with

. the plete and prevent the flights from moving
~ about their

fore, the ﬂlﬂ'htS will be held in extended posr-:

_5tlon to convey the mined material..

~ The main or rear channel member 3 is bent

pivotal connectlcns 30. rphere-

rearwardly at the head end of the frame, as"
‘at 33, to provide clearance for the extended
.':-conveyer flichts 28 as they travel around the
head sprocket 25.  As the flights pass around

- the Sprocket 925 they will engage the back ot

o " the channel 8 and be moved about Lhelr_
~ pivotal connections 80 so as to fold back along

30 the chain 27. The space between the channels

-3 and 4 being conmderably less® than the

- length of the conveyer flights 28, the flights
~will be held 1n thelr folded p051t10n as they -
- return to the butt end of the machine.
© " A wear and guide plate 34 is secured: be--
- tween the flanges -of ‘the channel 4 and the

‘rollers 81 of the conveyer flights 28 engage

- and run on this- pla,te durmcr thelr return

~ passage.
40

A

S [extended position.

60

" The cover plate 8 is extended over the---',
-forward edge of the channel 4, asat 372, and
o oserves to memtam the conveyer chaln 27 n
SRR A plurahty of WOTm and WOrm- wheel cas-
-- mgs 38 are secured at spaced intervals along
. the rear face of the mam channel member 3

ated gearing, shafting
‘the machine.

carries a
connected by a chain 532 with a sprocket 53
~on the shatt 16 on which the cutter chain head = -
or power sprocket 15 is mounted. = From the
foregoing 1t will be readily understood that
the cutter chain is driven by the motor B
- through the above mechanism, and it is to be
noted that the above drive connectlons are so .
arranged that the cutter cham will be drlven
1n clockwise direction. |
- The shaft 48 is connected through sultable |
 reducing gearing 55 to a shaft 56 which
_carries a bevel gear 57 intermediate its ends -
and a clutch-58 for operatively connectmo* the
- gear 57 with the shaft. The gear 57 isin mesh _
‘with a bevel gear 58* on a spur shaft 58> . .
which is connected through gears 58% to the =~
power shaft 41 which extends lenﬁthwme R

gmde Or cam-. plate 35 is secured between
- the flanges of the channel 4 adjacent the butt
- end of the frame and is curved rearwardly -
' so asto pass along the rear side of the channel
21 and around the idler sprocket 19 and join
45 with the butt end of the late 32.
85 is slotted to permit the chain 27 to engage
. the teeth of the sprocket 19 and join with the_ -
“ = ‘butt end of the plate 32. The plate 35 is
glotted to permit the chain 27 to engage the
teeth -of the sprocket 19 and also serve as a -
- guide against which the rollers 31 of the
- flights 28 will engage: and thus force the
': '-T*ﬂlghts outwardly into extended or material
engaging position. ‘The rear or main channel
; “member 3 is also bent rearwardly at the butt.
~+ end of the frame, as-at 37, to prowde clear-
- ance for the ﬂlghts as they are forced 1nto_.__‘

"The plate
- 59 thereon ada ted to be connected to or °

disconnected from the shaft by means of a-
clutch 60. The gear 59 1s in-mesh with a-gear

61 on a stub shaft 62 which also is promded |
“with a sprocket 63. The sprocket 63 is con- |
nected by a chain 64 with a sprocket 65 on a
stub sha,ft 66, which also carries a sprocket
67 which is. connected to a eprocket 68ona .
head shaft 69 by a chain 692 ~

carries a bevel gear 70 which meshes with a 5.
bevel | gear 7 1 on the conveyer hea,d sprocket' N
shaft 26. - - B
. The drwmg gearlng end sha,fts for drwmo’" |
the conveyer chain 27 are so arranged a,nd
‘connected that the conveyer chain will be 1o:

| drlven in a counter-clockwise direction, that
- 1s, 1n the opposite direction to the direction =~ -
of travel of the cutter chain 17, so that the
return strand of the cutter cham moves
pa,rallel w1th a,nd in the same dlrectlon as the_ ‘

 iaveer

“and smtable worm-wheels ‘39 are ]ournaled -
‘therein which are meshed with worms 40 on -~
a power shaft 41 extending - along the rear of
‘the machine and journaled in sultable bear-
“1ngs at each end of each of the plura,hty of

boxes or casings 38.

vancing rigs to be described.

The main frame A hasits head end Wldened '

out and extended forwardly to provide a sup-

port for the driving motor B and its associ-
, ete. necessa,ry to drne S

- The splndles 49 of the v worm wheele 39 are
provided with centrally arranged squared
.openings adapted to receive a filler bar 43 and |
the squared forward end of a power shaft 44

‘adapted to be connected to the drive mecha-
nism of the combined roof support and a,d-_'

The motor Blls:mounted on the extreme ,.

-forward portion of the main frame and has g-
its armature shaft coupled directly to a shaft -
48 which has a bevel gear 49 on its rear end in
~mesh with a bevel gear 50 on a substantially .
vertical stub shaft 51.

‘along the rear side of the machine. __
The shaft 56 extends beyond the gear 57

The shaft 51 aleoi o

sprocket 52 which is opera,tlvely'%:; o

to the rear of the main frame and has a gear .,

The shaft 69

120
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weorking er ceﬂveymw *strand of the convey-
ing chain, and thus the- cutting:bits of the.

mtter cha,m and the flights of’ the convayer

will co-operate-to move' the mined: materml

lengthwise of the machine. -
The mining machine shown ~‘1I11d descrflbedg

1s made the sﬂJJ:J]ec1 of my co-rpendm ouappli-

cation, Serial No. 731,810, filed “August 13,
1924,
«combined Toot supportmo' and advancing
rigs, to which this application is primarily
-dm,cted are panlcula,rly sadapted for use

1t will be- understood that Whﬂe the

with a mining machme such sas. shewn.and

described, thelr use is not Imited to such ma-

s chines, but they may be used with any other

~ mining machine where it 1s tlesired -to:hawve
combmed roof supports and advancing: rigs.

The combined roof support and adva;ncmﬁ

rig of this inventlon comprises @ base be

T
0D

'TA

which 1s built up of structural shapes and
plates and is provided:alongiits bottom:tace

Cwith a oentmlly arranged recess 73 and .side
cflanges

rollers

A

T4, plurahty of anti-friction

in smtql,le bearing openings in the flanges
The forward: end of the b‘lSQ 72 18 shap ed

- as a‘t T7 to fit against the rear face of. the

- beam 8 of the mining machine.

The base 72 1s. pmwded at 1ts 013p081te ends
with bearings 78 and 79, respectwely, ‘for

transverse ’rmcmr shalis 80 and 31 hfwmtr,"

sprockets 82 f_.oamst each end, over which
are trained tractor chains 83 1dapted to.en-

11g forwardly.

L |
T

Y
'U0136{3
79 is cushioned by springs. 85 so as 1o

“The bearings: 78 and 79 are. promded with.
~cushioned meuntings so:as topermit a limited. a
- ve rt*fc- al movement of the shafts 80:and 81, re-
T8:1s cushloned -

10 ( inelv The rear bearing
bher cu ichion member 84 mounted in
79 above said: bearing and adapted

npressed thereby. The forward bear-

1"'—
l

E
_,.

1,.e1 mit vertical movement: ther eof.

The base 72 is provided with a centmlly{
arranged jack supporting plate 86:having a
]:rhu ahw of upwardly pm]ectmﬂ* Sprmfr' :
A plurality of heavy coil
spu 10s 88 are mounted on said jack support-
1ng 1)late and a

o] dﬂs 37 thercon.

jack:base 89:is:mousited on

' the springs 88 and adjustably held:in position

by . tie > bolts 90 passing through suitable aper-
{uresin the. ]ach base and screw: threwded 1nt0

' -'_the plate. 86.

Go -

A jack 91 of ﬂny 01‘dmwry and well known

construetion, but: preferably of the hydraulic

* "~*‘ff1"ea is mounted on the jack base 89. 'I'he
jack plunger or:lifting element 92 as pro-
~vided with athead mﬂmb er: 93 having a piv-
stal connection with a ‘cooperating member

| bOtLO m face. 0f= the. roef suppm:tmoﬂ
- | - N 'fstmmnm*y suppmts

i A g

'i ufll
beam 99

75 are mounted . in. the recess 1 T3 and
.. *}10|ect helow ‘the lower or bottom face of
the base 72, and havetheiraxles 76 ]ournaled

- .
. ’ L.
I|-
' ) L . ]

Io'f

The beam or roof menber 95 is built' up

structural shapes:and plates and is provided
.along its upper face with a centrally arranged -
roller. recess; 96 and side flanges 97.
~ rality of anti-friction rollers 93 are. mounted 70

A plu—

in the recess 96 and hawve theiraxles 99 jour-
naled in suitable bearmt‘r a pertures m the

flanges 97.

Th he room member 95 is- prowdéd at its

opposite ends with-bearings 100 and 101, re:.ys
-spectively, in which are ]mzrnaled {ransverse
tractor shafts 102 and 103 -having-sprockets
104, over which are traimed tractor chains
105, adapted to engage the roof of the mine
when in operation:to: feed the upper portlon 180

of: the rig forwardly.. -
The bearmos 100 zmd 101 are: cushloned for

vertical movement by means of spring mount-
-ings 106 ‘and 107, respectively.

A drive shatt 108 1S MO ated Oﬁ the: rsaL “35

end of the base member 72 directly.above the
sprocket shatft 80 and 1s- Supported at one end

onthe shatt 80 bV o connecting: bearing: mem-

ber 109, ‘and . at its:other end by .the drive _'
gearing housing
.Lh

110, 1t wall thus be seul..m: '
any ver tical movement of the- sprocket
shaft 80 will be communicated dll‘ect to-the

drive shaft 108 and, therefore, these: shafts

il remiin consta,ntly spaced, 1m‘espect1ve of

~the vertical movement: of the shaft 80 ﬂue 1@1:9’" :
1ts ¢ |

wushioned bearing. -
~The shafts 108 fmd 80 are pro vlded Wlth
Worm wheels 111 and 112, respectwely,aw‘tth-

‘in the housing 110, which mesh wath: theop-
posite sides of a WOI‘Hl 113:0nalon gltudm al1y-2100
oage the floer of the mine when'in operation e
| to ieﬂrl the_lower portion. of. the devwe or

extending shaft 114 journaled in:the housing

110. The shaft 114.is:provided with -a-worm
wheel 115 in megh with a worm 116 on a-ver-
‘tical shaft 117 journaled-in the:housing 110,

nd provided with-a bevel gear 118:0n Jts ﬂ@@

| lowel end, which isin mesh Wl‘m a bevel gear

118’ on the rear end of a hoerizontdl ipewer

shaft 119, whichextends through the forward
end of the housing 110 and is eonnected to
‘the power shatt 44 by a umversdl couplnw H10

member 120.

The shaft 108 is prowded Wlﬂl gproal;set

121 at its end opposite:the worm wheel. 111

which is connected by a chain 122 to
Pmcket 123 on the tractor shaft’ 109 '_
From, the above description of the drwe

G118

: mech‘mxsm 1t will be readily seen. that-asthe

shaft 41 is operated by the motor-of the ma-

chine, each of the several roof supporting and o
adwmcmfr rigs will be steadily and. constapt+d26

ly drwen so as to slowly advance and push

the mmmﬂ' mfx,chme mto the mateﬂ:ml bemﬂ'
'-mmed ; o |

This: steady advance of: thexmo:f support—- o
ing rigs at a:rate equal to the advance of: theffﬂ‘”'_ :
mining machine.eliminates the danger.of a

‘root: fall between the machine and: the roof
supports; and also eliminates the hb@r-apd .

delays necessary to: move up. c-)ther forms of -
_ _ luzuﬂ"- ;
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VVhlle I have shown rmd described only one
rspemﬁc embodiment of ‘my invention, it will -

 be understood that I do not wish to be 11m1ted
~and said roof support being adapted to be

o to the specific construction shown, since va-

rious modifications may be made withont de-

parting from the scope of my mventlon as’

B ﬂl_deﬁned in‘the appended elalms

| 30

~ jack, tractor members on said base
“support, and means for drwu‘ro* sald tmctor

:i_members.

- Ieclaim :—

1. The oombmstlon with a mining ma-
10 ohme of means separate from and 1oeated at
~ the rear of said machine for supporting the

- roof of the mine and for advancing said ma-
. chine into the material being mmed
- means mcludmg a power']aok member and
ower advancing means for simultaneously
advancing the maohme and. ]a,oL in a hori--

zontal dlreotlon

2. The combination with a mining ma-

- '__ohlne of means separate from and located
20 _
. roof of the mine and for advancing said ma-
~chine into the material being mined, said

means-comprising a base hevmﬂ' its forward
end in engagement with said maohule, a jack

at the rear of said machine for supporting the

on said base, a roof support carried by said

3. The combmatlon w1th a minmw ma-

roof support having a plurality of anti-fric-

tion rollers along its upper face, tractor mem-
~ bers on said base Cand roof support, and means

for drwmﬂr said tractor members.

4. The oombmfltion with . a oombmed

combined Toof support and advancing rig
separate from said machine comprising an

- elongated base member having its forward

~end in engagement with the rear side wall of
‘said machine, a jack member mounted on said
90 base member an elongated roof support car-
~ ried by said ]aol{ tractor members on said base
" and said roof suppor aud means :[or drlvmrr_g.

)

o seld tractors.

| __"oo

5. A oombmed roof support a,nd mining

_meohme advancing rig comprising a- bese-
~ ““member having a plurality of rollers jour-:
"~ "naled along its. ‘bottom face, tractor chaing

‘plurality of coil springs mounted  on said

base, a hydra,uho jack mounted on said coil-

sprmgs so' as ‘to permit a limited vertical
movement of said jack, a roof support mount-

—ed on.said jack, said. roof suppert having a

0 plurahty of rollers ]ournaled .llOIlfT 1ts upper

sald

and roof

chine, of means separate from and loco,ted at
- the rear of said machine for supporting the
roof of the mine and for advancing said ma-

~chine into the material being mmed
‘means comprising a base member hm*mﬂ* a
_plurality of anti-friction rollers along its bot-
tom face, and having its forward end in en- :

- gagement, with said machine, a
“ base, a root support carried bV sald Jack, said

sald

Jack on said

eratively

1,787,337

face, and tractor chams elono' each sade of

said roof support adapted to engage the roof
of the mine, the tractor chains on said base

dl iven simultaneously to advance said device.

o

6. A combined roof support and mining

machine advancing rig comprising a base
~member having a plurahty of rollers jour-
naled along B
‘mounted along each side of said base and
~adapted to engage the floor of the mine, a

1ts bottom face, tractor chains

jack mounted on said base, a roof support

mounted on said jack, said roof support hav-
ing a plurality of rollers journaled along its
upper face and tractor chains along each s1de"

of said roof support adapted to engage the

} (A

80

root of the mine, the tractor chains on said

base and said roof support being adapted to

‘be driven s1multa,neously to advanoe said

devlce

sprockets adapted to engage the floor of the
mine, a jack mounted on “eaid base, a roof
support mounted on the upper end of said
“jack, said roof support having a plurality of
- rollers journaled along its upper face, trans-
 versely arranged shafts adjacent each end of
sa1d roof support, sprockets on each end of
- sald shafts, tractor chains trained over said
o sprockets and adapted to engage the roof of
o :-.lono-wa,]] mining and loa,dlno* n”m,ch]ne? of a ',the mine, a drive shaft ]ournoled ‘I,IOI‘N‘ the-'
- - rear of sald machine frame, and means op-
-connecting each of sald combined
‘roof supports and odvauemﬂ' rigs with said -
drive shaft to drive said tractor '
whereby sald combined roof supports and ad- .ﬂ
vancing rigs and mining machine will -be

-:s1multaneously moved :torword mto the coal

bemg mined.

8. The oomblnatlon Wlth a mmmO' machme

of the longwall type, of a plurahty of com-
bined roof supports and advancing rigs lo-
cated to the rear of said machine, sald roof -
supports and advancing rigs each compris-

'-mounted (1]0119- each side of said bqse ‘and '-.1ng a base member adapted tO engage the rear

o “adapted to encrao'e the floor of the mine, a face of the machine, a plurality of rollers

- journaled along the bottom face of said base,
tractor chains mounted along each side of

said base and adapted to engage the floor

- of the mine, a jack mounted on said base, a

roof support mounted on said jack, said roof

chams :

| | -85
7. The combmatmn with a oomblned lonﬂ'- .
wall mining and loading machine comprising o
a subsk: 1‘*1t1u11y reot‘mn'ular frame, said ma-
chine being adapted to be moved bodﬂ into -
the coal bemﬂ' mined, of a plurality o{ com-
bined roof supports and advancing rigs lo-
- cated to the rear of said machine, ssud roof
supports and advancing rigs each comprising
a base member adapted to engage the rear face
~ of the machine frame and havmo‘ a plurality
‘of rollers journaled along its bottom face,
transversely arranged shafts adjacent ‘each
end of said base, sprookets on each end of

said. shafts, tractor chain_ trained over said
100"

105

110 - C

1

support haVIIlff 2 plurahty of rollers ]our [13‘3_:1-
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naled along its upper face, tractor chains ar-
ranged along each side of said roof support,
power driving means carried by said ma-
chine, and means for operatively connect-
ing said tractor chains with said power driv-

ing means, whereby said combined roof sup-

10
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ports and advancing rigs and said mining
machine will be simultaneously moved for-
ward into the coal being mined. =~ -

9. A roof supporting machine for support-

ing the roof of a mine comprising a base

member having a plurality of anti-friction
rollers along its bottom face, a jack on said
base, a roof support carried by said jack,
said roof support having a plurality of anti-
friction rollers along its upper face, tractor

members on said base and roof supports, and

means for driving sald tractor members.

10. A roof supporting mechanism for sup-
porting the roof of a mine comprising a base
member having a plurality of anti-friction
rollers along its bottom face, tractor chains
mounted along each side of said base and
adapted to engage the floor of the mine, re-
silient means mounted on said base, a jack
mounted on said resilient means so as toc per-
mit a limited vertical movement of said jack,
a. roof support mounted on said jack, said
roof support having a plurality of rollers

journaled along its upper face, and tractor

chains along each side of said roof support
adapted to engage the roof of the mine, the.
tractor chains on said base and said roof sup-
port being adapted to be driven simultane- -
ously to advance said device. S
In testimony whereof I have hereunto set
my hand. | T
' EDWARD O’TOOLE.
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