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LN a, contintous chain: coal cutting mining ma-
“chine adapwd for use in room and 1:)111&1:'?-
R .3*{:W0rl§ ‘wherein the machine 1S moved on its
S B WL b@ttom laterally along
~. o cut a kerf thereunder, ﬂl’ld more particularly,
o relates to a machine of this class adapted for -

Thlb nwentmn rehtes t{) 1mpmvemems in’

-"-f-f?-;;-"-r'3-*?.:-ff.i-sj;-'ii'?':_-;'o]Jemtmn under verw,r IOW head roam, as in

-?fj'fi"'_; ,..-'elevauon of the demce shown in Figure 1
- a portion of S‘ll{l elevation being a Cross- Sec-
_ftmn taken on line 3-8 of I‘lgure 1;

o -*_'f'fI‘wm*e 1. 0‘1 line 4-
- Figure 5.is a sectmnal view ta,Len throuﬂh{
| F igure 1 on, lme 5—5 thereof. B '
TN Ref erring now in detail to the dra,wmws.} f_
L f?‘}:--ithe embodiment of my. invention comprises
S A mining. chhme 1 havmg a main frame 2.
o witha cutti ng element 3. pm]ectllw forward-
o Iy th erefmm and a driving motor 4 pm]ect-
S inerfrom the rearward portmn thereef The
_‘cnttmﬂ' element 8 is preferably provided with =
~ an endless chain of the usual type and pro-
- jects from the front end of the machine to eut
_-'-trc}lled speeds:

;-_I-.-g_-'i'thm seams of coeal.’
1

My invention may be more. meaﬂy under

T .-;?i';_satood by reference to the accompan}rmg dmw—
‘--i-_,j}I,lﬂS wheremu— S e LR

- 20 Higure 1isa p1an view of the demce em-.j_.;'
B ﬂﬁdymg my 1mfem1©n w:Lth pa,rts broken awa,yé
f?;.f-":gziéif'-'}f}??f’;,j..ﬁ.'tO show the arrang ement of the gearing;

e -i.}ff: . Figure 2 is. a 5166 elevation of the dewce._
- in Figure 1 with some parts broken away to

h{}w the arrangement of the.operating levers;
~Figure 3 is an enlarged fragmentary Slde

Twme f—’i isa gestmnal View: tﬂLen throughf

4. theleo{ ‘and.

» horizontal kerf in the mine wall, prefer

'ff*'iff’:ff::ffabw adjacent the floor as the machine is

:md eqts on the mine. bmtom
T the moim shell detel’mmm ‘the hELE’,‘ht of__
*“j*ff_-a,rm 1111111110* ma hme S R

R -gff;--=i_?11’1mfed by draft devices in the Well known:
e ji_;m*‘mner |

'?}._fFRANK AL LNDGREN oF ?I"‘“STERIQ‘

Q-PRINGS ILLINGIS ASSIG—-NGR T
MAN“UFAGTHRING O@MPANY GF CHTCAGG ILLINOIS A. CORPORAWION OF ILLI-
' Nms Pl e e - ; B B

& mine. Wall to

the machme

The drwmﬂ* mot@r 4 1s attached;-

Tocks a
to Shlft the clutch 41.
N '_ﬁ-j_gmef'hes W1th and ch:wes geara 48 48

the 11@1 G*ht ofr

MININ& IfIACHIN E

Apphcatlon ﬂled T@cemher 4:5 1926 Eerml No 1”*7 (}87 RGI cwed September 12 1929

R%l@l‘l‘lnﬂ now to the details of the. drwmﬁr R
;HIBCh‘TtIllSHT for the feed and cutting elements, R
the motor 4 drives said mechamsm thmup;h_-'i_'f;{'---
a mator shaft 16 having a pinion 17 at its
,-{arward end meshing WIth and driving a. pm—f &
-_'1'?;1911 18 ke ed to a8 lﬂeve 19 Sa,ld sleeve 1s, m-"_." et L

|||||

';--:5111 Sultabbl{-} sapporis on the frame 2 J AWS

oz at the f@r*vard end. of sald sleeve mesh
The principal Ob]eCL of my mventmn is to

--.-‘ji?'pmmde an improved: feedi ng mec‘mmsm in-
= cluding two reope drums (:hsposed on horizon- -
ﬁ:;tal axes on. opposite sides but near the iropt[f
",;'-?OI"euutmo end of said machme SR

~ Other Gb]ec-,s will appear fr{)m mﬂe tol
:g;_t1ma as the. deserlptmn proceeds. ..

with ] jaws 22 on the h‘ub of a bevel pmmn 95 -
“to rotate said pinion,  Said bevel pinion has
driving co*meetlon Wlth a bevel . gear 26 whieh
11‘1?0% a cittter chain 27 throuﬂh a clutch 28 L
,=a;'rsj,1fﬁ t 29, and sprocket 30.. L P

A_d]acent the rearward end of sald hevel-';
- ',]_311110"1 and coaxial therewith is the planetam o
'::-'.'Sreductmn ﬂearmcr 7 connectible with the rope
~arums.5, 5 1or dI'lVlIlﬂ' said rope drums ata
b --..;plurallty ef LI‘lCthI]Eﬂ]}? controlled speeds.. -
=aid phnetar}f gearing device is of Lhe sarne

herein shown, im-
‘parts two frmtlonally controlled speeds toa
“gear 85 coaxial therewith. .
~ tion band 36 is provided for said planetary 75
reduction gearing deviee and is controlled by ~

, 'a hand Wheel 37 at the rearward portion tz)f“”?--_j_f'i;_- R
| Said hand wheel is threaded =
~ to_ a rod 28 which passes forward through
the motor 4 to one arm of a bell crank. lever
-89, This bell ‘erank lever is plvoted to the s
;gmam fmme Qf the machme fmd the other arm S

~ A suitable frie-

Thesgj |

GOBDMAN |

general type as- used ezxtenswely in mining '
;machme gearing, and as-

j*movable end C-f the frlctlon band 36 Tlﬂht- e
“ening of the hand Whﬂel 37 causes the f110~-
“tion band 86 to apply power to the gear 35 -
“from the motor+4 at a reduced speed thrmwh
“the planetary reduction gearing device 7. A

f?’;"smtfxble clutch member Whmh 18 here,m shown S
agajaw clutch 41 provides a means to drive
;the gear 35 from the planetary reduction gear- -
ng device 7 at a plarality of frlctlonally con-
“This clutch is operated by
& hand lever 49 at the rear of the machine.
This hand lever is fastened to the rear end 5 -
of a rod 43 which extends forwardly throughf._._.{' ST
~_the motor 4 to a crank lever 44 which in.turn

2 fork 45 attached to a shifting yoke 46
The. spur gear 35 -
1690 .-

83 S
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 gears are keyed to loncrltudmal shafts 49, 49,
- on opposite sides of the ogear 35.

The rope drums 5, 5, on the forward p01- |

tion of the main frame 9 on opposite sides

of the cutting element 3 are of the same
construction and are both driven from planet-

- ary reduction gearing ¢ which is realwald of

 said drums but on a horizontal axis per-
~ pendicular with the axes of said drums on
‘the longitudinal center of the main frame
9. The gear 85 connected with the planetary
reductmn gearing 7 drives said drums in op-

10

osite dlrectmns ‘The driving connection to

th drums are substantially the same, so
the driving connectmn to one drum only Wlﬂ
be described.

A worm 50 1s mtegral W1th the shaft 49

- a.nd is forward of the spur gear 48, said worm

" rotates a worm gear 51 keyed to a transverse

99 shaft 52.
main frame 2 and an end portion of said
‘journal box serves as a thrust bearing tor

20

‘The shaft 52 is journaled In the

the worm gear 51. A clutch sleeve 55 is

fea.thered to the shaft 52 and has ]aws He -

on its inner face engaﬂeable with jaws 57 on

‘the inner face of a pinion 58 mounted on

. the clutch sleeve 55 and free to rotate there-
- on. The outer end of the pinion 58 has a

- hub integral therewith, which is journaled

30

in the main frame 9. Suitable means are

- provided to move the clutch sleeve 55
- transversely of the frame 2 along the shaft

52 to cause the jaws 56 to engao*e the Jaws
57 on the plmon 58 and drive said pinion

through the clutch sleeve 55 and vice versa..

As shown herein, this shifting means is of

~a common lever ‘construction operated by

40

- ward end of the rod 60 is
o lever 61 which is keyed to a shaft 62.
fork 63 is also keyed to the shaft 62. Said

a rod 60 at the rear of the machine. The for-

pivoted to a crank

| ~ fork is pivoted to a Voke 64 to move the clutch
~ sleeve 55 transversely along the shaft 52 upon

45

B0

movement of the rod 60 and thus engage

oF dlsengage the jaws 56 with the jaws 57.

The pinion 58 meshes with a spur gear 66 con-

nected to the rope drum 5 which is mounted
‘on a transverse shaft 67. The other rope
“drum on the opposite side of the machine is
~also mounted on a similar transverse shaft
67 in the same relative position. Hence,

~ when the pinions 58, 58 are operatively con-
" nected with the shmfts 52, 52, one rope drum

“will wind in while the other pays off and vice
versa upon reversal of the motor.
Another advantageous feature which may

" be seen from the above description is the

. - 14 1VING 1S
~arrangement of the feed driving mechamism. | . 1506 may unwind the rope 5.
-wherein the two reduction worms and worm

gears are interposed between the centrahy

i disposed planetary gear mechanism 7 and the

- rope drums 5 for driving said drums simul-
- taneously 1n the same dlrectlon
SR

In this ar-
rangement there 1s a conmderable reductlon

A

1,754,329

in the speed of the worm over the speed of
worms 1n other mining machine designs
which materially reduces the friction and
wear on sald worm and worm gears.

Means are provided for each rope drum to
restrain rotation of said drums when either

of said drums are disconnected from their

driving means, as for instance when either
of said drums ave used for controlling re-
tardation of the rear end of the machine, In

‘the preferred form shown, I provide a com-

mon form of friction brake comprising a fric-
tion band 70 on a flange 71 which 1s 1111:@0'1 al
with each respective brake drum on the outer
end thereof. Said brake is operated by =

"hand wheel 72 threaded to a rod 73 at the
Tear

of the machine. The rod 73 1s fas-
tened to a free end of the brake band 70 so

“turning of the hand wheel 1n one direction

tightens the brake band and v1ce versa, to
apply or release the brake.
The arrangement of the rope drums and

Topes 18 such_ that in the normal cutting po-

sition, the rope drum 5 on the advancmfr or

left hfmd side of the machine is connected ok

to the motor 3 to wind in a rope 5* while the

‘opposite drum 5 1s connected to the motor
3 to rotate 1n the same direction.
hand drum has a rope 5" thereon- which is

The left

preferably wound on said drum in a direction

opposite to that of the rope 5* on the right

hand drum and thus unwinds from the t0p of
said drum simultaneously with and at sub-

‘stantially the same rate of speed as the rate

of takeup on the rope 5%

The purpose of
the rope 5° during this

part of the cut-

ting movement 1s “to restrain the move-

ment of -the rear end of the machine and
maintain the proper angular relation of the
cutter bar to the ‘wmkincr face. Power may
be released from the retar ding rope to allow

said rope to be unwound by the pull of the

machine. - The braking means varies the rate
of speed at which this retarding rope 1s un-

WOUIld from 1ts drum to keepthe machine

in alignment with the face of the coal. The

retarding rope drum however, may be dis-

connected from the motor when required in

‘maneuvering the machine during the sump-
1ng or dragging out operations, or when the

cutting 1s exceptionally hard and the cut-

ting element cannot be kept 1n propel alion-

ment to the face of the coal.
- Means are provided for reversing the nor-

~mal functions of the two drums above de-

scribed whereby the drum 5 on the retreating
side of the machme may wind in the rope
o* and the drum 5 on the opposite side of the

In order

to do this it is only necessary to reverse the !-

direction of rotation of the motor 4. Addi-

tional sheaves are also provided on both sides
‘of the machine to allow the ropes to wind

in or pay off in the correct position in regards
 to the machme frame. '

[J

&{)

130

SRV

115



== _ ﬁ'-__:ﬂ_'r___;__- - i e .-. . B e R . _.._ _._-. - :- -_:_. . - Lt _ : o ...-.-”- B - . . - .:_ ] . oL - . ) - _--._... --__: ) - .
. L. =S T - LT e . - . o - -.'..-._ R LT . e '-.'_: o _Z-.. = - " :'-. . -: BRIV =tz T- ok '7:_.-_-" "-._- -t A '_ .

EEE —

1

- -' :...5!_.l:'.l'.l'. EEETTTR g e, - S - - S .. . - C e, . o _ :-_ . - i .- - -.... . .ot R .' .3 . L .._. - - . K L _ . ..- . -: “- .. o ._-.._ . R . . . - - - -- - - - = ", o - _'. - ] '. Lo 3 T _- LT . ..... - : -

Referrmo' now---- te the dlspobltmn or dls-'_:f '--havmg A bottomless cuttlnfrs passageway 111--.' -
~termediate said motor and Sald shoe.. o -
2. In combination with a- mmmg nwchlm N
o ~a frame, g motor rearward of ¢ sald frame and_,f@ o

o the reversible t**ype 1, e., 1t is capable of bemg??---'_cmmected thereto, slideable on its bottom on .
. operated for Cﬂbtl]flﬁ’ in- elther direction. -Ac- |

s f"ffl_'l:COI‘dH}{“‘i}T, {he Chtmws may be brought rear-

__['-charﬂ‘e of the cuttlnﬂs bi ought rearwardly

by the cutter chain, it will be understood th:-:a,ti?-f"-
- -':.:?i--.thempe ifi¢ form oi maehme illustrated is of - o

- wardly ‘to one-side or the other bjr the cutter
K ;eh‘un and

) opening 75 p}. 0V1ded for the d}tch‘zwa GE said
: “These “from ata plurality of pre&etummed speeds,
through a single planctary gear device dis-
P me(} ona }101"1'?01'11:3,1 axis extending longi- ~ «
dm'ﬂly of said- mé‘:m fmme mtermedlate IR R
;"ﬂmd rope drums. o Tl
3. In combm&t:{on wri‘,h a 11111111{:- m‘whme e
a frame, a motor rearward of said Frame. and o
| pomlected Lheretﬂ, slideable on its bottom on -
f'f;&, mine bottom, a“cutter.arm projecting for- -~ .
re these cuttings |
_ ---:i"-f-fj:W(mld be thrown rfi%fem_11:1@ to the cLa,w— 7
7 ings, 1t can be seen that mv ma,chme 1S - SUP-
-on. the bottom ozt

Uttmﬂs on either side ‘of the machine

| ffE?--f?eﬂpenmﬂb are necessarily small since. Ule rope

'f:':ﬂl ums, as showi, , par tially block these s paces,
and: the loca tmn ‘of these

"'-f‘"‘c,lnne of this kind.-
thn ﬂearnm Wie

-- ‘-'ff-fported on the: ‘mine floos
“the motor 4 at the rearward end, and on

pe;le

'ag said” machine’ progresses

- of thecoal, From this deslgn 16 may be seen .

5 that T have effectively prwlded a 11’1{3&118 to
path of the

- ‘eliminate the cuttings from the

.. ._opemng prowded for uhe chsposal of sald cut--

:;.-!f__tmgs

iy '-'--“ff,chme above described, is the arrangement of”

-~ the feed driving mechamsm wherein the two.
~reduction worm and worm-gears 48, 48, are:
~interposed between the single cemmﬂy dis- g
posed. planet‘lry oear zmd the r%pectwe mpei_'ff'

-;‘f;-_dmm on either side of the machine,.

'f'fﬂrm n whlch my invention may be embod-

'?ﬁil:)e limited b}r the appended claims.
.1 claim as my invention: - .

S 10The combmatmn ma mmmfr machme.;
e j@f a main frame, a be&rmg shoe on the for-
8 ward portion of said frame for supportmoﬁ}---*
. said frame for slidable movement on-a mine
S *‘bottom a me or rearward of sald mam frameﬁ g

| drums cannot be;.?*
s changed on- uCCOUPt of the Limitations as to
”'“‘Vh(,wht width ‘and 1@?1%11 imposed in a ma-
e Hence in order to pron-f
]f“;-j_,wcle a means 10 eﬁﬂctw 137 ebmmme the cut-
| tmﬂs T omit the 11.411&1 TorIn of bottom pan
oy be neat}w

}11 aime
"f-fqhoe 76 at the 1 torward’ end and that there lsf]

of Cfa;f.d
'::-'_3_.{11‘1‘*1118 | B R e | IR
4. In. -*‘*mﬂhm@uen Wlﬂl a mmmo machme, S

_ a motor rearward of said h’*ame and .

Lo*’mfete.l thereto, slideable on its bottom on-
& mme bottom, a cutter arm: pl‘o]ectmcr for- -~

rdly of said frame having a cutter chain 60

_ -1110“?&131@ ‘thereon, and a dI‘lVng* neans for
- cutter chain ‘Wlthout the customarily large-

~a frame

cmm
serving as the main qupportm means for the‘_‘
.?jrearwarcl end of smd marn fra.me smd f ame-"

irict amhy controlled’ speeds including a = =
'éf*"*’lmle B mmw reduction gear device dlsm'- SR
] ax18 perpendlchlar to-the axes '
m[}e dl ums 111termedmte ‘-""‘Etld mpe ]

"'_'i. 1
f.’L .11

;H

“frame; one on each side of the cutter chain 105
drwma mechanism, and each having opera- .
0-"tive connection with said motor throucrh a |
frictionally

‘a mine bottom a ot tter arin m*mectmﬂ* fm“'
ovabl said frame having ‘a cutter'cham o
movable thereon; a d‘r’wmo means for said -

PRI

-controlled planetary reductloni_-,}--
gear mechamsm chsposed ‘coaxially with a
Pel‘tlon of smd cvtter chain drwmﬁ mech&-??.-?_. '
Althou oh T have shown and degcmbed ome_j-i--'f 5. In combmatmn ’Wlﬂl q 1111111110' n’lachlne,f}f -
S a frame a motor rea,mmrd of sald frame zmd
ded, it will be understood that the Onsimc-ﬁfi;
“tion thereof and the arrangement of the va-.
~ rious parts may be altered without deparumwﬁf"
from the spirit and scope thereof. I‘urther-—f”_
~more, I do not wish to be construed as imit-"
ing myself to the specific embodiment illus--

":’-_[._;mted 1 the drawmgs excepting a as 1t mqy'g_f*

~a-mine-bottom, a (,utter arm projecting ior-":'“-_.; o
~wardly drom said frame, flexible feed oper-
'+ ating mechanism including a winding drum
vill be discharged through dnf.f--ml elther side of .‘:Ltld cut‘ier arm and. opembly"f’

“connected Wlth sald motor to be driven there-

o I
e

fardly from- swzd h"ame, feed operating 3
“mechanism comprising a winding drum’ on
~each side of sa 1{1 cutf:er arm on . transverse
axes at the forward portion of said main =~
, driving ieans for driving said wind-~
ing drums at a plurality of predetermmed_f:j:.-“‘é o
'no bottom from this shoe backward - o the
= '-:r’;fff“;ll'laln fmme 2 near where sald fmme is joined !
-+ “to'the motor 4. “Thus, the cuttings 3
- by the cutter chain’ wzll not be cmw*hi, in a
20 bottom pan and carried along. wwth the ma-
" chine but will be left on the mine bottom to
~ be shoveled : away by the machmﬂ cperator

cross the Tace:”

‘said’ cut'ter cham feed Opera,tlno- meghamsm-:'_-‘_;__
Tor said mining machine comprising two rope

1 | ~drums on the f@rwwd portion of the machine =
Another a,amntqgeous feamre of the ma-;:"

“cutter cham, feed Opemtmfr mecha,msm for
i,’smd mining ‘machine’ comprising two rope -
_drums on the forward portion of the machine 120~
_i'_'_fffmme, one on each side of the cutter chain g
- driving mechanism and driven by said motor
'f-thmlwh a planetary reduction gear device
@ichspc«sed coaxially with a po: tmn of sald cut—i .
ftﬂr c¢hain driving mechamsm RO o
6. In cembmatmn with a mining machme,i L
a frame, a motor rearward of said Frame and
{ed thereto, slideable on its bottom on
‘a mine bottom, a ‘cutter arm ‘projecting for- -

éf_jwardly of smd frame hawng a cutter cham‘”
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~ controlled planetary reduction gear mecha-

~ nism coaxial with a portion of said cutter
- chain driving mechanism rearwardly of said
cutter chain, and a separate worm and worm

“movable thereon, a driving means for said

cutter chain, feed operating mechanism for
said mining machine comprising two rope

“drums on the forward portion of the ma-
chine frame, one on each side of the cutter
‘chain driving mechanism and driven by said
‘motor from a common spur gear coaxial and
. operatively connectible with a frictionally
* controlled planetary reduction gear mecha-

10 Dism coaxial with a portion of said cutter

chain driving mechanism rearward of said

_a frame, a motor rearward of said frame and
_connected thereto slideable on 1its bottom on

~cutter cham. _ o
- %. In combination with a mining machine,

_a mine bottom, a cutter arm projecting for-

~wardly of said frame having a cutter chain
~ - movable thereon, and a driving means for

said cutter chain, feed operating mechanism

9o for said mining machine comprising two

~rope drums on the forward portion of the
“machine frame, one on each side of the cutter

chain driving mechanism, and driven by said

“motor from a common spur gear coaxial and

operatively connectible with a frictionally
controlled planetary reduction gear mecha-

nism coaxial with a portion of said cutter

~ chain driving mechanism rearward of said

- cutter ‘chain, and a worm and worm gear
. gearimechanlsm and each _'of_sald rope drums.
8. In combination with a mining machine,

reduction interposed between said planetary

- a frame, a motor rearward of said frame and
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connected thereto, a cutter arm projecting
forwardly from said frame, and flexible feed

operating mechanism including a winding

drum on both sides of said cutter arm, a sepa-
rate worm and worm-gear reduction disposed
between said motor and each drum to opera-

tively connect said motor with said drums,

-and a single planetary gear device interposed
-between said motor and said worm and
~ worm-gear reductions disposed on a hori-
" zontal axis extending longitudinally of said
main frame intermediate said rope drums

for driving said rope drums at a plurality of

- predetermined frictionally controlled speeds.
9. In combination with a mining machine,
a frame, a motor rearward of said frame and
connected thereto, a cutter arm projecting
forwardly of said frame having a cutter

1,754,329

interposed between said planetary gear
mechanism and each of said rope drums.
~ 10. In a mining machine, a frame, a chain

“carrying cutter arm projecting forwardly of

said frame, a motor to the rear of said frame,

~sald motor being slideable on 1ts bottom on 2

mine bottom, a cutter chain driving sprocket

‘adjacent the forward end of said frame oper-

atively connected with said motor, feed oper-

“ating mechanism comprising two rope drums

on transverse axes on opposite sides of the
forward end of said main frame and having

‘an outer periphery extending below the
upper portion of said motor, driving con-

nections including a single planetary reduc-
tion device on a longitudinal axis between
said motor and said drums and beneath the
ippermost portion of said motor for driving
said drums simultaneously or independently
from said motor at a pluralicy of speeds, said
frame being supported for slideable move-
ment on a mine bottom by said motor on 1its
rearward end and a bearing shoe at its for-
ward end, said motor, bearing shoe, frame
and rope drums forming a bottomless cut-

tings passageway between said bearing shoe
and sald motor rearwardly of said rope
“drums, beneath said gearing and opening on

each side of said frame.
 Signed at Chicago, in the county of Cook
and State of Illinois, this 23rd day of De-
cember, A. D. 1926.

S ~ FRANK A. LINDGREN.

chain - movable therein and a driving means

~ for said cutter chain, feed operating mecha-
~nism for said mining machine comprising
two rope drums on the forward portion of
“the machine frame, one on each side of the

cutter chain driving mechanism and driven

simultaneously or independently by said

motor from a common spur gear coaxial and
operatively connectible with a frictionally

gear reduction on each side of said planetary
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