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. Patented Juy21,1831 ' 1815872

D STATES PA *»TENT GFFIC”'V

MORRi.u -1’., HOLMES OF.:CLAREMO'\TT NEW HAM?SHIRE fASSTG’NOZR '.[‘O S’ULLIVAN MA‘
: CHIN.:‘:RY 'COMPAHY A CORPORATION Ox. MASSAGHUSETTS ‘ :

MINING MACHINE

' m \ﬁ1 20, 1926‘ Senal o 1"6446

v1ew 111ustrat1ng the feed gearmg, parts L e-
-ihig showni'in elevation. e

' to-eoal fni’ﬁiﬁg} T Fig. 8is a transverse, vertical ,
- longwall type.: , - view: ‘taken substantlally on hne 8—8 o‘f 'Fqgs
5 This invention-has-for its object to prowde- 2 and'{ o s
proved mining m ching having exceed-  Tig:'9'is an elevatlonal V1e of the feedmg
ingly “simple, fugged and: compact feedmg end of the ‘improved mining machiy
. meéchanism ‘wheréby the machine: may be fe - Fig. 10 is a detail see j
“in’an improved and "nphﬁed thanner. ‘A line- 10——1() of Tig, 6.« RR
10 further’ ob]ect of#t "s invention is to prov1de, -Tig. 11is a- det‘ul view 111ustratmg a;por- 60
i ibly - tion of the conuolhng clutch for. the eed
, operatmo Inember. - :
Tig. 1245 a 10ng1tud1nallv= extendmg er
_further,obJect of thls mventlon;‘tlcal ‘sectional view’ taken, bs A1
¢-an improved ‘mining machine - line 1219 of Fig. 7. o
rertible | wptecl to ‘operate-  Fig. 13 is'a’ fragmentary plan vlew, “par
Cas an-undereniter or ‘asan overcutber tially ‘broken ‘away 'in: section ‘to’ facilitate’
¢ ; fher ob]ect ) i 7111ustrat10n ‘and 1llustrat1n0' a) modlﬁed fo
.- provide an improv \ y of construction, -
"0 nnproved ssimplifie and: compac general ar- I‘N 14is a central lon,fntudmally exten,’
T gement of .pat ‘hereby :the! machme i§ ing, vertlcal sectlonal v1eW taken on lme 1' -
: sd £0 0 i mes havmv narrow - 14 of Fig: 18.

‘b eéts ‘and . Fig. sa detal ,v1ew ﬂlustratmah mod Do
advantages of thls m'ventlon Wlll however, fied form of ‘feed gearing when a “fead drum
emaiter more ! fully appear. : ~.andcableis substltuted o1 the cham sprocket
n -the ‘acecompanying dmwmcs I have ‘ and feed-chain. '~ o .

’n" for purposes of 1llustrat10n one form In the ‘form. of ﬂle ’mveﬁtlon shown in
E . I‘lcrs 14012 there is shown for purposes of
.111ustrat10n 4 mining machine ‘designated a
. anentiréty by the reference character 1 here- -

inof the flexibly’ fed longwall’ ‘type adapted
= to slide on'its bottom 2 on the mine bottom.
ed, The 'machine carries.dt one end, here
nt . rearend,a pivoted cutter bar’ 3, the construc-
" - tion. bemcr such that after the ¢
been inserted wunder-thecoal face, the'f
‘port1on of the machine, g generally mdlcated
- 4t 4,/ may be- disposed substantmllv at right -
i'anwles to'the cutterbar and moved longitudi-’

E—fnally ‘along the face and relative to flexible
w - feeding means of improved form herein
cludlng a‘flexible feedlng wember 5, herein
1 a-feed chain, likewise disposed along the ace
g and: operatlve’ly connected'to the'c oppos1 1
7 oof t’h' machme from the cutter bar

ar
hm sk«'of the ﬂeX bly ed

80

] ivcompr;lses three separate sectlons, i.-, ,
- metor section 6, a front feed section 7, and
& rear: cutter mechamsm carrymv sectlon 10(

inig- méchanist. S
g, 7 s atra Verse, horlzontal}_ ctiol



8, the “feed antiilubel mechuusm cnr;yrncr

. sections being herein. disposed at. opposite

ends of the motor section.

- cutter sections are rigidly connected to the

' motor section at points above the bottoms of

the sectionsas by a seriesof bolt COhl’l"C'l'lOIlS

‘9 preferably ‘disposed in side pockets <n

16

the section 6 as illustrated in Tig. 2 in
. such manner as to form a rigid, exceeding-
y 1y low. compact. frame. slidable on the mine
bottom. More particularly; it will be-noted.

.. that herein-the upper and lower surfaces

*of the three sections. 6,7 and 8 are, as pref-

Jomt
[

~chine théereon over. the mine bottom

erably, disposed in the same planes in such

‘manner as to unite to form a single: shoe

adapted: to permit free movement of “the ma-
Here-

“in it will be noted.a locking pin 32 is pro-

20

~ vided which is. adapted to be received in
any one of a plurahty of cutaway portions

... 42.on the frame section 8, these cutaway por-
“tions herein’ being so- chsposcd on the frame

- ended hook 62, (see Fig.
- end-of ‘the. feed chaln
‘swing the cutter bar aboutrits pivot -in. a
manner-to- be later. c’eseubed It will .also -
be noted that the machine is of the invertible

as to enable: the cutter bar to be locked in
longitudinal and opposite. lateral ]_DOoltIOPS

vMoreover, it will: be noted that the pin- 8

carries - at, its, .upper-end. a prorctmf“ pin
5% adapted to réceive one end of a double-
- 1)-to. which ‘eithar
5 is connectable to

~ type. ‘and if desired ‘may be turned onto its

" upper plane ‘surface to operate as.an over--
5 cutter in-a.manner clearly described in my
vcopendmcr application Ser. No. 619,339, filed

. Feb. 19, 1923, ‘Operatively connected to

40

the.rear end of -4 motor 10, which.i 18 herein

vpreferably of ‘the usual- reve151b1e electric
type -housed. within the.motor section 6; is°

< the cmtvro ‘mechanism 1ncludm0 ‘the. cuttel

' tlon 6.

bar 8 and “Which i is. subsmntlally the same as

5 that ‘desribed ‘in my cepending applica-
“tion mentioned above.

-More particularly,-it
will ‘be noted that this cutting  mechanism
includes ‘a cutter bit. CArrying “cutter. chain
11 adapted to be circulated about the outer
edges-of ‘the bar 8 by a usual cutter chain
sprocket 12 (see: Fig. 3).
in detail to the driving connections, Tit will
be. observed . that' the. rear.end of the hori-
zontal:. longitudinally - ‘extending - armature

shatf 13 of the motor 10 has sultablv secured

thereto. by a key and .screw connection 14 a

clutch-member 15 journaled in a ball bearmg'»
16 suifably carried within the frame sec--
As illustrated, the clutch- member

15 s 1nterna11y bored as at 17 to -receive

601

_ ‘shaft QO is ]ourna,led the shaft 20 bemO'
-alined with the: ‘armature shaft 13:

shaft 20 has secured. thereto. by a ke ey 21 a

“clutch” member 99. dlSpOSG"l -coaxially. Wlth'
<] thﬁ armatL re ehaft and- the member 29 1s'

-The feed and

Referring more

The L

‘1815 872 T »

adapted to be connected by means of an
axially - movable - internally ~toothed clutch

-member 28 in driving relation with the clutch
~member 15 The: shiftable clutch- member
23 is: adap’sed to be actuated’ 10*101tudlnally~

by ‘means of a shipper yoke 24 (see also .
Figs. 4 and 5) herein in the form of a bell-

crank plvoted at 25 on the frame section 8

- and provided. with arms 26 and 27 cooperat-

ing with the: shiftable. clutch member 23
and . bifurcated member 28 respectively.
The bifurcated member 28 engages a. ver-
tical 'pin 29 carried by the arm 27 and is in
turn suitably carried by a cylindrical mem-

“ber 30" slidably mounted within a sleeve 31
“disposed within a transversely disposed bore
.82 formed in the side of the frame section 8.

Moreover, the sleeve 31 has secured thereto

‘as by radial studs 33 an operatmcv member
‘portion 34 and-one. of the !
‘suuds 33% 1s. “provided . with. an_ 1nwardly

or - grasping.

projecting pin .35 cooperating with a cam
slot .36 fmmed in the. member 30. - Fur-

thermore, the. member 30 is provided with
an upsmnfhnw portion or arm 37 ‘having se-

80

30

cured thereto at 38 within its upper end-a

trapsversely disposed rod. 39, which -is’ in
turn -secured at:its: opposite end as- by a
serew; 40 within the. upper end of an up-
standmg portlon or arm formed on a cylin-
drical meémber 41 similar to the member 30,
the member 41 likewise being slidably dis-
posed. within a- cylindrical sleeve 49 rotat-
ably mounted: within- the bore 43 -coaxial
with the bore 82 and formed: on the opposite
sides of the frame section.. The sleeve. 42

100

has connected thereto in a manner: hereto-

fore described in connection with the sleeve
31, an operating member. or: grasping por-
tlon 44, Tt will herein- be noted .that the
pin 88 may be mounted in-either of the
sleeve .members -84 or ‘44 ‘and by. rotating
Whlchever one of the members 84 or 44 car-
ries the pin 332, the member 30, the rod 39
and the member 41 may be slid transversely
of the -machine relative to the sleeves 31- and
49 and the’ shipper yoke will consequently
swing -about its pivet 25, thus connecting or
dlseonnectmcr the shlftable clutch ‘member
93 to or from the drive sprocket 15 and. the
clutch member 22 -Again referunc to the
driving connections it Wlll be observed that

the shaft 20 has preferably formed thereon

2 bevel pinion 45 which meshes with a bevel

‘gear 46 rotatable in a horizontal plate on a

vertically disposed axisand has secured there-

to and rotatable theréwith a spur Ppinion 47

which. meshes’ with-a large spur gear: 48

, sultablv connected to the cham sprocket 12
- which cooperates with and drives the cutter -
.chain 11 in & well known manner., I
More specifically describing the- 1mpr0ved

105

110

115

feedlncr mechanism, it will- be observed that -

the forward end of the armature shaft 13-of
the- derlng motor 1s _journaled -in a ball

130



megre S

) suitably carmec‘l ’by the tmachme fra“me : },As G
show , the' hub’ portions of the gears:87and =
3 seach carry spaced alined ball bearings 90~ .~
n- within which:the.opposite ends: 'ifavertnéall“y BN
shes ‘,dzspoxsed shaift 91 are journaled.  The shaft qo““ :
340 a 81 has sectired thereto intermédiate itsends
1 an-elongated - spur “pinion 92 'which ‘meshés
-the with a spur gear 93 connectible:in a manner S
es . to be later: descrlbed to a vertieally disposed =
b shaft 94 disposed in the longitudinal center g5 °
d - of ¢ "‘machme ant gournaled insball bearings :
95, the upper bearing being suitably carrled
£ idetachable cover: plate 96. The shaft 94
cured thersto by akey.97'a feedioper- -
5 ating member 98 herein in the form of awchain 80
s §procket adapted to coopérate with the feed -
 ~«',‘1 ain -5 to féed the maching bodily over the
‘ mme béttomin amanner tobe latsr desoribed.
- Improved mechanism is provided £or al
atwely frictionally: connecting: the fast :
slow spead wvorm gears 87 and §8ito’ the shaft
shaft 65 has - 91 and this: mech‘m"ém specifically: comprises
nid by a-key. 66 2 spw a pivoted shipper: yoké 99 CATTYing ‘at:-its
i1 1naﬂy boreq 168 -innercendsuitableroliers 160 which are mdapt
69, the latter being ed'toengageithe. plane stirfaices of cyhndrl’
istwd.ior- dowel cluteh wpplyma menibérs: 101 ‘and 102,
ws- 71 w1 hm thﬂ' membe -and 109 beifig pogitioned: *thh ST
- in-the: 87, 88, respectively; bq sinéansiol < -
radially exl,ansﬂole ‘split ‘rings 03 seated-
ter- within:annular grooves: 104 form hi
 the ‘gearsi~ As clearly shown in Fig. 6t S
“maembers 1017and 102 are:each provided: yith
" -internal geariteeth 105 which are interlocked -
Fig.: 8,44t with the teeth ot the ‘pinion 192 Further- . = -
‘spur gea 67 ‘meghies  more,: each of ‘the members 101, 102 carries <100
by 76’keyed as at ' t aseries ‘of-clubth discs 106 whlch are/imter- .
116l 5 Jeaved:withia corresponding series of clutch .~ -
- dises 107 carried- by the hub$ ofthe svorm =~
sirs 87, 88, In accordance with theillustra- =
m the outet'end of:the. shlpper yoke 105
provided with a bifurcated: portion:108 - -
- “_swaddhng anenlarged portion 109 of & vers = =
3 - tically disposed vod 110 threadedly cormected. ..
g lower end Wlthm 1he]fmachnne “fram'e, g

 with spur ear b4 keyed
oo ghaft B8 journaled at its OpPos
:"r[i;smt ble ba armgs 57

shagz 65 Tranged .fcmqversel of"
chiine: in ! ance of: the shafis 18

g VIkEWISe sup" : " project

stu 'or‘jd_ow’el T4 e 1rec1 -(by’ serews” 'Zo to»

idesof: the ’bl e
ik ifurcated pors.
rovidediwi th arctate-orirounded -
LT hich engage upper and lower! yokes‘ S
111 and 112, respecuvely engaging theuppér 15
r,and:lower surfaces 'of the ‘enlarged portion - .
109 0f ‘the rod. (The lower yeke 112 has
threadedly connected thereto boltsi113 which -
“engage coiled- spnngb 114 ’cmned withinire: -0
te-and dowels the sharts may be cesses formed‘in‘the upper:yokeilll. Tfwill 120
‘@d'ly from the' machme The shafts _thus-be evident that the bifurcated member .
; 17:108-and the realhently conmected yokes 44, 0
7112 form a- -yieldable “pivoted: mountmd for
i the shipper: yolce,the cotled:§p
lapted to '_Yleld upon rovertoadof e
g Jle’controllmo' clutches.” Improvedimean:
. provided foxiswmmna'the shipper yoke: abtmt
3 - its® pivot comprising ‘a crank pinor-eccentric
g 115 forméd integral with a' TotatableTod &
y@umaled ‘at 1ts ‘opposite: ends Wlthm bear




: 'mgs sultably carrled by the frame sectron 7

Secured to the outer end of the rod 116 by

“a key 117 is an opérating handle-118. con-

c:i"

10

16

294 and this “lutch - mechanism specifically -

'. 20.

veniently located -at:the.forward- end of the

machine. - Rotation of the rod 116 is-limited

by a -pin and slot connection 119. It will-
thus be evident-that rotation of the handle-
1185 ‘and- consequently the rod 116, effects

'swmglna movement of the shipper yoke and.
-consequently one or the other of the control-
clutches connecting the gears 87 and
-88 to the shaft 91.is apphed causing rotation

ling -

of the latter at either.a fast speed in one di-
rection; or ata- slow speed in'the oppos1te di-
rection.

Improved clutch mechqmsm is: prov1ded‘

for connecting the spur gear 93 to the shaft

comprises external clutch teeth 120 formed
on the flanged portion-of the shaft 94. - In-

- térpal. clutch teeth:"121:‘are formed on.a

o258

 cluteh- ring 122 ‘movably- mounted in a re-
- wcessed portion of - the gear 93 as - clearly
shown in Fig. 6 and these clutch teeth engage:

clutch teeth 192* formed on the gear: 93

" The teeth 121 are adapted to: cooper ate with

the clutch teeth 120:as hereinafter described.’
“The clutch ring 192:is retained’ within the .
.recess in‘the gear 93 by means of a radially

80

- .engage...
Vleldably maintained agalnst the ring 123"

expanmble spht ring 123, the latter forming

-8 projecting. shoulder with which -a radial -

flange 124 ‘on the clutch ring is “adapted to
The . clutch ring 182 s normally

by means of coiled springs 125. -As shown in
Figs. 6,7,11 and 12, secured within the frame

sectlon 4 by screws 126 is-an annular mem-.

*"ber:127 centrally cut away.to receive the hith

40

of the spur gear 93.- Furthermore, the side

of the: member 127 is cut-away as at. 128 to

“clear the worm:gear 88. ‘The member 197 is

- provided with' a depending flanged portion.

~having formed therein inclined cam slots 129

- with which radially located pins 180 carried .
5-by a rotatable shipper ring 131 cooperate, the
"shipper ring carrying a series of rollers 132

" which engage the upper plane surface of :the

rod 135 cooperates, the rod 135 being axially-
movable transversely of the- machme and. - 1
. guided at its opposite.ends in bores 136

. -movement of the rod 185 is prevented by
" means of a pin and-slot connection 1387, "As
illustrated, the rod 185 has threadedly con- -
nected: thereto an eye member 138 which is

.60

‘clutch ring 122, as clearly shown:in Fig. 6.
‘The shipper ring 181 is provided with later-
ally projecting Iu gs or teeth 133 with which'

a-tooth or lug 1o4 formed or-the horizZontal

fornied. 1n- the:'machine frame Rotative

pivotally connected (see also. Fig. 9) as at

‘189 to -a.lever 140, the latter in turn being:

. pivotally connected intermediate its ends at

(41

141 on the front end of the machine framead-
_jacent the handle 118 (see Fig.-9) and is
: prov1ded Wlth 2 0“ratspmg portlon 142 From :

1.81&872 :

'the foregomg descrlptlon it W111 bé evident
that when the -operator grasps® the: portion

142 and swings the lever 140 about its pivot,

the rod 135 is moved axially and the clutch .

ring:1317is. consequently rotated.  Rotation
of the clutch ring 181 causes the pins 180-car-
ried-thereby to move downwardly ‘within the
iriclined cam “slots 129 consequently mov-
ing the clutch ring 122 downwardly, there-

by moving ‘the : clutch 120 into interlocking

engagement with the clutch testh 191 and

1223, therby’ effecting rotation .of the shaft
.94 and consequently rotation of the feed
‘sprocket 98:- It will be obvious that the feed
~sprocket: 98 may be rotated or remain:idle
‘while: the gear 93 continuously. rotates.

will also be evment that when the clutch: 120

121is connected and upon application of the

clutches 106, 107 controlling connection: of
the. worm': O"ears to the ‘shaft 91; the feed
sprocket”may be rotated in ofie. dlrectlon at
a slow speed and in'the opposite direction at

‘a higher speed. - As clearly shown in Figs.

T.and 12; the forward end of the frame sec-

tion 7 is cut away as at 144 to r,p,ern;iit the gear

93 to mesh with a truck-driving ‘géar of any
suitable form, thereby to enable the mining

machine to drive the wheels of 1ts transport.

triick in-a well-kriown manner..
Operatively associated with the feed oper-

ating miember 98 is also improved guiding
means for. the ‘flexible feeding member:: 5.

These means are herein disposed in a cham-

ber” 145 extending transversely through the

frame section 7 and in which the, feed ‘opeér-

‘ating member is also disposed and prefer-

ably compnse two sets of guide sprockets 146

and 147 suitably journaled on vertical axes,”
the sprockets 146 being .disposed -adjacent to

the feed-operating member slightly in the

rear thereof, while the sprockets 147 are dis-

posed . at- the opp051te front corners ‘of the
machine. - - :
In the form of the 1nvent10n shown in

Figs. 18 to 15 it will be observed that the feed
;sprockeb 98 has been removed from the shaft

94 and a spur pinion 150 substituted there-

" for, the pinion. 150. meshing with internal
. gear teeth -151- formed on-4 large: Wmdmg

drum 152:disposed in the. chamber 145, . As
clearly shown in Fig. 14, the winding drum
152 is journaled on spmced alined ball bear-

ings 153 and 154 sultably carried within the -

frame section 7. Theé bearings 154 are-car-
ried by a‘detachable bottom plete 155 rigidly
secured to the frame by means including a

bolt 156-arranged coaxial with the Wlndmg.
drum’ and: e*(tendmoP there-through;

a.spac-
ing sleeve 157 bemg interposed between the

bottom ‘plate’ and - the. frame section. . As 1

shown.in Fig. 18; the two sets of chain guide

-sprockets 14-6 147 -have ‘been: removed and
.a pair of su1table guide rolls- 158 are pro- -
vided-at the opposite front corners of:the

machine; - The.drum. 152 is adapted 1o be

It
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, sut; He oppos; ~directi
lative. g the. same, face, 1t will-be Yiden¥~
(b -by rearranging thevpf;rtagz toth
.of th Q, maphme, ; 5

e3 tate n.an. opygsa‘rg
'th”feedza ket

Cof the unpf edie

the. :Eee;;l spnoel‘,e‘ﬁ
"*-"'s;hle t9,0]

in, the operation;is snps;anmaﬂyf‘;f!'
§ “described- above.except that 83
gerl cable,may. be wagnd. : -
: e slow: spead; ith
om, b°1n0f e\tended‘mound the guide:
ity 0 :

- over, 1t WIH. be observed that in any re; i)mn»
“the flexihl fead;ng. emer}t is g damed to op-
: , Hpws ,

3 Sed. N

: cqm}gm atively. sbort, eompm}t machine: 18, PrO
uged and, one which. 154 ccordmgly adapted

even the lowest commereinlly work: -
pins of goal. move; -this ime -

f eriables dn; excesdingly
¥ CORF ‘machine to beiobtained wherein the 160

- length- thereof -is - educed: to-a ‘minimum. -

Further, by reason of the prowision: of . m
b chine: equally adapted to:bs: openated on; 1ts -
ig; top-orits bott@m, 1t w1ll he nated1 thah Whlle

Aﬁtentlon is: allso{ chr :
7 gide. o : "f'wt th‘yt the control: mechsnism
n; longitudinally aleng “for.the feed is exceedingly simple; involving
ol Thusa pull u§pn h‘g

!

nly: twa.coptrolling members: capable of be=
i mglﬁperated qmchly and with facility.: T
st - thesmore, by reason of the improvedrar TAng
100 mentofithe: feedlng mechanism it willibefo
served that it is not enly: possible: to reduce -
1 the-manufacturing: costs ta:a- minimum, but
- to enable the whole’ mechamsm tobe wadﬂv

. and-that i is'also made possible: to compa i
¢~ thefeeding mechamsm vertigally and: loy
ed;  tndinally to a markedidegree and at thei
e timethat thisis made: possible itis-alép: :
lingg possihleita. prowde, lavge friction: clutches i
d - ample -capacity ‘lk dqpt;ed% to stand up
hen ' under: the  most: severe demands: of: 'se¢ :
1ing These and other advantages of my lmppm’ed
y ¢onstruction; willy ‘however, be: clearly appa
:ent 1o those skﬂled in this.art, sy
“While. T haVe in- ‘hls ap}')hc;ﬂtmn specm«




6

T "fﬁ‘:"c’aﬂyjf-rdés:ci‘ibéd: one form ‘and’ atinddiﬁcation 7
thereof ‘which my invention may:assume in’

practice; it will “be “understood that" these

10

- feeding means driven thereby including a.

by Letters Patent is,—

forms’ of the same’are shown for purposes-
‘of ‘illustration and-that the invention may
< 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 sectire

1, In -a -mining ‘machine, a motor, and

- feed operating -member adapted to cooperate

15

20

- -alternatively connecting the latter in opera-

. ing member, -
i O 9y Tna mining
25 ans

~withflexible feeding means, and driving con-
‘nections between said motor-and feed operat-

ing member comprising worms rotatable on
transversely - extending ' horizontal - axes,

worny gears ‘meshing respectively therewith,:

and seoarate friction controlling clutches ar-
ranged-coaxially- with -said worm gears for
tive driving relation with said féedfopérat-'

‘ m:ééhin'e, d.motor, aﬁdfeed—
ing means ‘driven -thereby including a feed

“operating member rotatable on a ‘vertical

1'- -axis and adapted ‘to cooperate with flexible

, 3'0,:' nections between said motor and feed operat- -

.35

feeding means,:and plural speed driving con-

ing member comprising ‘worms rotatable on
transversely: extending . horizontal -axes,
worm gears meshing’ respectively therewith,
and separate. friction” controlling “clutches

5 arranged coaxially. with said worm gears for
_alternatively connecting- the latter 1n opéra--

~ tive driving relation with said- feed: operat-
- .'ing member to effect rotation of ‘the latter
“at. different speeds. - o LA

-~ ...3.In amining machine, a motor, and feed-
TR0 e '

ing means driven:thereby including ‘a’ feed

operating member adapted to cooperate with-

flexible - feeding -means; and  plural- speed

- driving connections between said motor and

;:45

-feed operating: member comprising’ worms

rotatable on transversely extending horizon-

~-tal axes lying -in the same- vertical plane,

worm- gears meshing respectively therewith,

~“and means for alternatively connecting said

* - worm gears in driving relation with said feed
50

- latter at different speeds. -

operating member ‘to-effect rotation: of the

-4, In a mining machine, a motor, and

. feeding means driven thereby including a

.55

_ feed - operating member rotatable. on  a
-vertical-axis and adapted to cooperate with
- flexible : feeding' means,” and - plural  speed

~~driving connections between said motor and

~feed - operating member comprising. worms -

.60

rotatable on transversely extending horizon-
tal axes, worm gears meshing respectively

- therewith and-disposed on. vertical axes;and

‘means. for - alternatively connecting ~said
_ worm-gears in" driving relation with: said

feed. operating’ member to effect rotation of
the latter at different speeds.: L
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- 5. In“a’ mining machine, ‘a motor, and
feeding means driven- thereby. including a-

feed-operating member adapted to cooperate

with: ‘flexible” feeding means; and. plural
-speed  driving  connections’ between - sa_ld
motor-and feed operating member compris--

ing worms rotatable at different: speeds on
transversely extending horizontal axes lying
in the same’ vertical plane, and worm gears

meéshing Tespectively therewith and rotatable
-thereby at-differerit speeds; said worm gears

being adapted to drive selectively said feed
operating member at different speeds.
6. In a mining machine, a motor, and feed-
ing means driven-thereby including a feed
operating member rotatable on a vertical
axisand adapted to cooperate with flexible
feeding - means, and plural speed: -driving
connections -between said motor -and feed
operating member comprising worms rotat-
able at different speeds-on transversely ex-
tending horizontal - axes; - and -horizontal
worm gears meshing respectively therewith
and rotatable thereby at different-speeds; said

“worm gears being adapted to drive selective-
‘ly.said feed operating member:at different

speeds. o S - IR
- 7.-In'a mining machine, a motor, and feed-
ing means driven thereby including a feed
operating - member  adapted to  cooperate
with flexible feeding means, and plural speed
driving connections between said motor and
feed. operating member comprising. worms

70

80

85

90

95

rotatable at different-speds on‘transversely.

extending horizontal axes, worm gears mesh-
ing respectively therewith, and separate frie-

“tion controlling clutches arranged coaxially
with said worm gears for selectively connect-

ing said worm gears in driving relation with
said feed operating member to effect rotation
of the latter-at different speeds.. =

100

105

8. In amining machine, a motor, and feed- -

‘ing Theans: driven -thereby including a feed
- operating member rotatable on 4 vertical axis -

and adapted to cooperate with flexible feed-
ing means, and plural speed driving connec-
tions between said motor and feed operating
member comprising worms rotatable at dif-
ferent speeds on transversely extending hori-

-zonal axes, worm gears meshing respectively

therewith, and separate. friction controlling
clutches arranged coaxially with said worm

110

115

gears for selectively connecting said worm -

gears for selectively connecting said worm
gears in driving relation with said feed op-
erating member to effect rotation of the lat-
ter at different speeds.. -~
9.-In a mining machine, a motor, and feed-

ing  means driven' thereby “including a feed.
operating member adapted to cooperate with -
Alexible feeding means, and plural speed -

driving connections between said motor and
feed operating.-member 'comprising ‘worms

~rotatable on transversely extending horizon-
tal axes, worm gears meshing respectively

120

125



;, ftherew1th and rotatmg in opposﬂ;e dlrectlons 5
a’spur gear arranged. ccaxially:with said:
vely.connected to.said-

-worm'gears and operati
droperating memby
Iy".COHnect‘«mg;sai :
s lation with: said: spnr gear to effect ro

' ;tatlon of: the latter at-differe

and: means foralter:

s In e mlmng,,; 1 “anot
ig: feeding means driven t‘shereby Including - a:
o feed: operatmwmembe “totatable on 4 versi-
- eal axisand, adapted to cooperate ‘with flexi-
bl feedmcr -means; an ed dri

15 ‘Operating membé compmsm Worms rotat-'

with and-rotating in. opposﬂ;e directions, a

20 gears and operative
e opemtmv membe

=]

of the la,vtte- atd

notor having itsa: extending longitudinal-
1 of the mach}ne nd‘ feedmo meano drlven

respectlvelyA

ithysaid-worm

:to each gear, for alt
e ativels ;,connectmor the worm gears . ds
“ige-ing relatlon with szud foed opera 1ng memb:__
-t/ effect: rotati the. laj

oaxially

i etweeIL sald moto‘ and feed operatmg mem-

‘ber comprising “‘worms, rotatable on‘:trans-_;

.1 d p th, a, spur gear
“arranged: coaxially with. sai
and operatlvely o
Tating member; ang

g Means. ‘drlven thereby ncludmg 8

~fead openating’ memben: -adapted; to cooperate
65 'mble feedmg means, and plural speed

1‘815,872"

feed: operatmtr member comprising:

p-. WOTIL gears,. a’ Spur: ‘gear: arr anged
- axially with said feeds operating member: and
: meshmg with said- Spur: gear, an

mternatlvely connectmg sald worm:gears,

~feeding means driven- thershy: including
~able on transversely . extending “horizontal -
‘ vorm gears meshing respectively:theres
. “spur gear: arranged-coaxiaily with said: Worm. and feed. ‘operating: member: comprlsmg‘ '
connected to said feed:
nd means; for alterna-  horizontal - axes 13',71110r in - the- same- Vertlcal
i gears in driving -
spur: gearto effect rota’
1ﬁerent speeds in op—,_
S : v ranged coaxially . with said feed : operatmg_‘
% momber and! meshing: with-said spur gear,

: tloncd ‘spur - geal-to effect. Totation: of the =
~latter- at. différent: speeds, and- releasable 95 -

i means for connecting saidlast mentioned, spur, R
’oe'xr to said feed. opemtmg member... S

friotlon .eontrolling’

motor and’ feed operatmd member comprlsQ

pinion, a'spur gear- meshmg with said crear, s
P bevel _pinion rotatable with said”
7 tioned. gear; a ‘bevel gear” meshmg with:said
la- pinion and: rotatable on. a. Horizontal trans:

f wversely extending axis, a4 worm rotatable with
-saidi bevel gear; a worm-gear meshing with

“ing a-controlling clutch:.

dmwnm comlectlons between sald motor and

rotatable on. transversely extending-horizon-
al axes lying ‘in ‘the same. vertical plane
m’gears meshing: respectlvely therewit
gear: arranged «coaxially: with: sa

aspur

driving
Spur:gen
dl_fferent speeds .
sl Inca Imnmg chhme, a motor

«91elﬂt10n Wlth sald ﬁrst mentloneél

feeds operatmg member-adapted: to cooPei'
ate-with: flexible féeding means; and ph
speedidriving: oonnectlons ‘between said

worms: rotatable ontransversely extending
plane,” _worm- gears- meshing: respectively,

thereWJtn, ‘4 spur- gear arranged.coaxial
with said: worm gears, a laro'er SPUr; gear-ar--

means-for alternatively connecting said worm:
gearsin driving relation with de first: men: -

15: In'a mining-machine;a motor hairmcr a

',motor pinion, and feeding, means,. drlven P
thereby including a feed: operating member S
“adapted to cooperate with: flexible feedmg;,": e
- means; and driving conngctions betwe i
- motorandfeed operatma member eomprlsmgi;]

a4 spur:g gear meshing. with:said- motor plnleny
B spur geap meshmg wit sal‘d;g ;-2 bevel

ing: a’ spur gear meshmcr with said motor 120 -

last men ;

said worm and disposed on:a: vertical axis, '
and driving connections between said worm
gear and said feed opemtmn member mc}mdr
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+17.4In ‘s mining machine, a motor, feed-

" ing moans driven"thereby including a feed

ont
]

.operating member adapted to cooperate with .
flexible feeding means, and plural speed driv-
_ing connections between said motor and feed

operating” member including-a horizontal.
shaft extending transversely of the machine,
a-second :shaft arranged -parallel with and

above -said shaft, gearing connecting said’

shafts; fast and slow speed worms carried by
gaid shafts respectively, worm :gears mesh-

ing .with said worms, and means for alterna--

“ tively connecting said worm gears in driving

ey,
[ 55

- betr includinga horizontal shaft extending
~transversely of the machine, a second shaft’
_arranged parallel ‘with-and above said shaft,-

relation with said feed operating member to
effect rotation of the latter at different speeds.
18 "Tn a mining. machine, a motor, feeding
- means driven thereby including a feed oper:.

ating member rotatable on a vertical axis and
adapted to cooperate with flexible feeding

means, and plural speed driving connections.

between said motor and feed operating mem-

gearing connecting said shafts, fast and slow
speed worms - carried” by said shatts respec:

- tively, worin gears meshing with said worms,

%0

and ‘means for alternatively connecting said
worm*gears in driving relation with said

feed operating member to effect rotation of:
the:latt'ei' at different speeds. :

19. In“a mining machine, a motor; and
foeding means driven thereby including. a
_feed operating member-adapted tocooperate
“with flexible feeding means, and plural speed

_drivitg connections between said motor and

10

- gaid shafts respectively; worm gears meshing
" with said worms, and means-including frie--

“tion" clutches ‘arranged: coaxially with said

worm gears for alternatively connecting the -

%4

50

.90, In a mining’

“feed operating merber-comprising a horizox-
tal shaft extending transversely of the ma- -
chirie, a second 'shaft arranged parallel with

and above said shaft, gearing connecting said
shafts, fast and slow. speed worms carried by

latter in driving relation with said feed oper-
ating member to effect rotation of the latter
at different speeds.” =~ i o
:  a mining’ machine, a- motor, and
feeding ‘means driven thereby including a
feed operating member rotatable on a verti-

- cal axis and adapted to cooperate with flexi-
~ ble feeding means and plural speed driving

‘55

40

connections between' said ‘motor and feed

~operating member comprising a horizontal
“shaft extending transversely of the machine,
a second: shaft arranged. parallel with and.

above said shaft, gearing connecting -said

-shafts. fast and slow speed worms carried by

said shafts respectively, worm gears meshing
with said worms; and means including fric-
tion ‘clutches arranged coaxially with said

worm gears-for alternatively connecting the-
latter in driving relation with said feed-oper-.

1,815,872

at different speeds.

21, In-a mining

‘ating member to effect rotation of the latter.
: lir _ma'c_hi‘ne’,ivd !I'n;)tdr»,'and» '
feeding means driven thereby including: a
feed operating member adapted to cooperate:

70

with - flexible ‘feeding “means, and  pluaral

speed driving connections between said motor.
and feed operating member including a hori-

zontal shaft extending transversely. of the
machine, a second shaft -arranged’ parallel
with and above said shaft, gearing: connect-
ing said shafts, fast and slow speed worms
carried by said -shafts respectively, worm
gears meshing with said worms, a spur gear

_arranged coaxially with said worm gears and
‘operatively connected to said feed operating

member, and means for alternatively connect-
ing said spur gear in driving relation with

sa1d “worm gears to-effect rotation .of said -

spur gear at different speeds. .- T

.22, In ‘a mining machine, & motor, and
feeding means ‘driven thereby ircluding a
feed  operating member ‘adapted “to cooper-
ate with fiexible.feeding means, and plural
speed  driving - connections :-between :*.said

motor and feed operating mémber including’

a horizontal shaft extending transversely of

‘the machine, a second shaft arranged paral-

lel with and -above said shaft, gearing con-
yecting - said “shafts, - fast -and -slow-“speed
worms. carried by said shafts respectively;
worm gears'meshing with said worms, a spur

gear arranged-coaxially with said worm gears

and: operatively corinected to.said feed oper-
ating member, and means for alternatively
connecting said spur gear in driving relation

with said worin gearsto effect rotation of said

spur gear at-different speeds including fric-
tion -clutches. arranged coaxially with the

Tattér, = oo T e
23, In-a mining machine, 2 motor, and -

feeding means “driven thereby. including a
feed operating member rotatable on‘a verti-

cal axis and-adapted to cooperate with flex--

ible feeding means, and-plural speed driving
connections betweer said motor and feed op-

erating member including a horizontal shaft:
 extendingtranversely of the machine and dis-
posed in-a vertical plane perpendicular to the

central longitudinal vertical plane of thé ma-
chine, a‘sécond shaft arranged parallel with

said shaft, gearing connecting said: shafts,

fast and slow speed worms-carried by said

~shafts respectively, worm gears meshing with
-sald worms, & spur gear arranged-coaxially

with said’ worm gears and-operatively con-

‘nected to-said feed operating ‘member, and

means for-alternatively connecting said spir
gear in driving relation with said worm gears
to effect rotation of said spur gear at differ-
ent speeds including friction clutches ar-

~ranged coaxially with said ‘worm‘gears-and

one individual to each of the same.
24, In a mining machine, a 7
feeding ‘means. driven- thereby -ingluding a

motor, and

80
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. feed *opera,tmg member rota’cab}e ona Vertl-

5 _ caliaxis’and adaptedte cooperate with: ﬁex-,f

- ible:feeding means; and plural speed dr: ng
connectlonsibetwee s d motor and feed op—

g 5 eratmo member mc

OVE

shafts: respectively, worm gear

S 10

thisaid %

y"e ‘t' speeds 1ncluchricr fricf,lon lutches ar-
raa,nwed coamally Wlth the 1atte e

%0 feedmg meams drlven thereby 1ncluch g a
 feed oyt
~with flexible: feedmrr means,

S foed : operatma memb including - a - bevel
25

-miotor axis, @ bevel gear meshing therewith,

a hor1zontf11 shaft. extendmcr transversely of.',
ke machine and to which sald bevel gear-is.

o seCared ‘asecond shagt anged parallel with
30 and- above said shaft; ge-‘nrmrr connectmg said
shafts; fast-and slow speed woring carried

1 aid wortns, and meang for dlterna-
- tively connecting said worth gears in dfiving
" 45 relation:with said feed opemtmor ‘member to

Ceffect romuon of the latter at'different spéeds..
motor, and-

96 Th 8 “minin ,;_Lchme, ;
: {eemno ‘means driven thereby ‘including 4
©fged cmemtmo member rota’cable oh a Vertlcml
‘ i,uus"m\l ftdapte\l to: cooperate with “flexible

feeding means, and phii'al speed driving con-
_neetio 1% between said motor. and feed operat-

ing membsr 1nclud1ng a,-bevel pinion rotat-f

qble “““ nan axigs

n parallel ‘with the motor axis,
745

a bevel gear: meshmg therewith, 4 horizontal
ghaft: extenemfr ‘transversely of the machine

" f,‘mdﬂf’o hich va*d bevel gear.is secured a sec-

wed p‘trallel with and above
sh ft," gearing’ -connecting- sald shafts,

;’sherts respectwely, worm gears meshmg with'
said worms, and means for alternatively con-" s

{nectmb said worm gears in driving relation

“with said: feed operatlncv' member to effect

; otabo of the latter at different speeds.
97 Tn ‘4 mining" machme, a- motor, and

N O

faedmr means. driven thereby including a

fesd o paratmo member adapted to' ‘cobperate
) Vl*h flexible feedlno méang, and pliral speed
gheonnes t1ons betweern ‘said motor and

; .;'fmotor axis, &
& -herizontal: shaft

tenrhncr tran

LEIEES S 3

- by said. shafts respectively, worm' gearsmesh-
ing withsaid worthsand rotat]

rmg nnectlng sald shafts,
fast and slow speed- wvorims: carrledl-“bv sald f 3

_sald WOrms, a ‘spur’gear - a’rran' od’ coax'ally :
L orm gears-and: operatlvelya con- - ‘
R necﬁed toﬂsmd feed ‘oper "_1n0 member, and: and’ada

an axis parallel With the hiotor -axis, ‘a‘bevel

‘shaft-arranged parallel Wwith:and: above said

erating member adapted t6 cooperate -
“shaft, gearing connecting said: shafts; Tast and, e

d plural speed
driving connections' between said motor and:
_spectwely,
pimion” rotafable on an axis parallel with the
~means for altérnatively conhegting said‘wotm

feeding ‘means driven fhefreby mcllhdmv 1
afts respectively, worm gears mesh- S
withflexible feeding means; and fagt and slot -«

‘alltotateon relatlvely fixed axes dtiting
«of said feed operating member at d]ﬁ’erent

Ing means, ‘and fast and slow $péed- trans-
feed operating member at -different speeds,‘

differént speeds in opposite dlrectmns

dperatfmrr member “including & bevel
jon- rotatable on an axis Darallel Wlth the
8 bevél gear meshmd‘therewuh :

65 uhe machme and’ to W"uch sald bevel ', gear is ’Iespectlvely with sald Worms and means for

secmed ‘a second shaft'arrancred parallel with
and’ above said shaft, gearing conhecting said ' -
shafts, fast and' slow speed ‘Wworins caTrled‘ L

, g on a vertlcal .

] rmgBhrs i drivi i
e ‘operating member to efféct: rot‘xtlon of
veeerat different speeds » o
1m1ngmach*me, 2. 6t0r nd:f T
driven thereby including a
ermber” rotatable 0

and ’ieed operatmg 80
er mcludmg & bevel “pinion rotatable on -

géat meshing-therewith, a- horizontal shaft
e‘(tenc:hncr transversely of the machine and- o
ich'said bevel gear is secured, a second. o

slow: speed worms carried by said s
worm gears meshing with-
worms ‘and rotating ‘on a vertlcal ‘aXis,‘and g4

gears i ’driving relation with sard:feed op-
eldtmn “member to - effect’ rotqhon of the
Tatter- "t different speeds :

-29. Tn 4 mining machine; a motor ﬂ'nd

XK

feed operating member adapted to cooiaerate :

speed transmissici means Betieon gaid &notor
and - feed- operatmv membet Whose élemer

speeds, sald transmlssmn means 1nclud1ng. :

akis 'md selectlvely opemble to drive $atd o
member at dﬂferent speeds in oppos1te chre
tions.
-80. Inamlmng mizching, amotor and foed-

‘ing means driven thereby 1nchid1ng a-feed

opemtmg mermber rotatable ot a vertical axis
anid adapted to coopérate with flexible feed-
mission means bétween said motor and feed -
operating meinber Wwhose elements a1l rot‘;te
on relitively: fixed axes, durmg drive of sai

said transmission means including Wworth
gears each rotdting on- & verticil- axis anid. e
selectlvely operable to drive said membér at- =~

81. In a mining machine; a - motor; and
feeding means driven theis y including 4 -
feed: operetmg member adapted to cooperate
with flexible feedm«r means; ahd fast and'slow:
speed transmission means between said motor; ‘
and feed’ operaumg meritber including Wwornms -
rotatable on dxes lying in the $aime vertical
plaae extendmo transversely of. the machme’ '




10

only alternatively connecting said worm gears

-in driving relation with-said feed operating

10

20

- feed operating member to effect r

25

‘member to

82, In a’ mining- machine, ahorizontal

“motor: having a low compact-casing resting .
directly on the mine bottom, the vertical di--

mension.of the motor-substantially determin-

ing the height of the machine, and feeding
means.-driven. by said- motor and -Ineluded
~ substantially .. within . the. vertical
. thereof .including 4 feed cperating. member

limits

rotatable on.a vertical axis and adapted to co-

.“operate with flexible feeding means, and fast
15 )
" said motor. and feed operating member in-

and slow speed transmission means between

cluding worms rotatable on axes lying in the
same vertical plane: extending. transversely
of the machine and coaxially arranged worm
gears meshing respectively with said worms,
and means for only alternatively connecting
said worm gears in driving relation with said
‘ { otation of

the latter at fast and slow speeds.

~ 83. Inamining machine, a motor, and feed-

~ ing means driven thereby including a feed

30

operating member adapted to cooperate with
flexible feeding means, and fast and slow
speed transmission means between said motor
and-feed operating member including coaxi-
ally arranged worm gears selectively operable
to drive said member in opposite directions

- and rotatable about a vertical axis and a
_coaxial spur gear interposed between and

35

40

selectively driven by said worm gears and a
gear projecting between said worm gears and
meshing with said coaxial spur gear. -
34.. In a mining machine, a motor, and feed-
ing means driven thereby including a feed
operating member rotatable on a vertical axis

-and adapted to cooperate with flexible feed-

" -ing means, and fast.and slow speed trans-

45

50

e
- &

mission means. between said motor and feed

operating: member to effect rotation of the

latter in ‘a direction to effect feed of the ma-
chine including coaxially arranged worm

“gears selectively operable to drive caid mem-

ber in opposite directions and disposed on an

axis parallel with the axis of said feed oper-:

ating member and gearing driven by said
worm gears and incliding a gear projecting

‘between said worm: gears, sald worm gears
-and said gear rotating in parallel horizontal

planes.

85.. In a mining machine, a motor, and feed-

~ ing means driven thereby including a feed
- operating member adapted to cooperate with

flexible. feeding means, and fast and slow
speed transmission means between said motor

> and feed operating member including coaxial-

" ly arranged worm gears rotatable about a

vertical axis,and means for only alternatively

connecting said worm gears in driving rela- .
‘tion with said feed operating member to effect,
> rotation of the latter in a direction to effect

‘effect .rotation of- the latter at.
~fast and slowspeeds... - .

“rotation of the latter-in-a-dive
feed of the machine at fast and slow speeds.

1,815,872

feed of the machine at fast-and slow speeds.
.36, In-a mining machine, a motor, and
feeding means -driven::thereby including a
feed-operating member rotatable on a vertical
axig and adapted to- cooperate ‘with flexible
feeding means;and fast and slow speed trans-
mission ‘means between:said: motor ‘and feed
operating member including . coaxially “ar-
ranged -worin gears disposed on an axis par-

allel with the axisof said feed operating mem- !

ber, and -means for ‘only alternatively con-
necting-said worm gears in driving relation
with said feed operating member to-effect
‘direction to effect

-87.Inamining machine,a motor, and feed-
ing means driven’ thereby including a feed
operating member adapted to cooperate with
flexible feeding means, and fast and slow
speed transmission means between said motor

~and feed operating member including parallel

worins rotatable on horizontal: axes extend-

ing transversely of the machine and lying in

vertical planes perpendicular-to the central
longitudinal vertical plane of the machine

and selectively operative to drive said feed
‘operating member at fast and slow speeds.

38. Inamining machine, a motor, and feed-
ing means- driven thereby including a feed
operating member adapted to cooperate with
flexible feeding mieans, and fast and slow
speed transmission means between said motor
and feed operating member including par-
allel woris rotatable on horizontal axes ex-
tending transversely of the machine and lying

in vertical planes perpendicular to the central

longitudinal vertical plane of the machine,

and-coaxially arranged worm gears meshing -
with said worms respectively and selectively
operating mem-.

operative to drive said feed
ber at fast and slowspeeds. - -

39. In a mining machine, a motor, and
feeding means driven thereby including a
feed operating member adapted to cooperate
with-flexible feeding means;and fastandslow

70

50

90

95. )

100

105

110

speed transmission means between said motor
and feed operating member including par- -

allel worms rotatable on horizontal axes ex-

tending transversely of the machine and lying
in vertical planes perpendicular to the central
longitudinal vertical plane ‘of the machine,
coaxially arranged worm gears meshing with
said worms respectively, and means for alter-

“natively connecting said worm gears in driv-

ing relation with said feed operating member

to effect rotation of the latter at fast and slow

speeds. . - s v e
40. In a mining machine, a motor, and

feeding means driven thereby including a

feed operating member rotatable on a verti-
cal axis and adapted to cooperate with flexi-
ble feeding means, and fast and slow. speed

115

120-

transmission means between-said motor and

feed operating member including parallel
‘worms rotatable on horizontal axes extend--

130
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: ‘?i,nfg‘ ,‘ transversely of ‘the ‘machine and lying
. invertical planes perpendicular to the central

v “longitudinal vertical plane. of the machine "

“and selectively operative to drive ‘said feed
§ operating member-at fast and slow speeds. -
41, In-a mining machine, a motor, and
feeding means driven thereby including a

feed operating member rotatable on a verti-

o cal axis and-adapted: to cooperate with flexi-
10 ble feeding means, and: fast-and slow speed
- transmission means between said motor and

feed: operating ‘member - including parallel

‘worms rotatable: on-horizontal: axes extend-

ing transversely of the machine and lying in
15 vertical planes perpendicular to the central
~ longitudinal vertical plane of the machine;

and-coaxially arranged worm gears meshing -

with said worms respectively and. selectively
operable to drive said feed operating member

atfast and slow speeds,. = .
42, In “a mining machine; a motor, and
feeding -means driven thereby. including a
feed operating member rotatable on a verti-
-cal axis and adapted to cooperate with flexi-
25 ble feeding means; and fast and slow speed
- transmission means between said motor and

-20

- feed ‘operating - member’‘including parallel

worms rotatable on horizontal axes extending

_transversely-of the machine and lying in ver-

30 tival planes: perperidicular to the central

longitudinal vertical plane of the machine,

eoaxially arranged worm:gears meshing with

 said worms respectively, and:means for alter-
- natively connecting said ‘worm .gears in driv-

- 8lowgpeeds SR
7+ 43. In‘a mining'machine, a motor, and ma-

' 40.;ch,ine feeding mechanism ‘driven thereby in:
"." cooperate with flexible feeding means, and
*plural speed transmission means between said
“ motor and feed operating member. including

- coaxial Fast-and slow ‘speed ‘terminal gears

R

o

clutches: coaxial with said gears, oneindivid-
-ual to-each gear, for selectively: connéeting

- the 'same in driving relation with said feed:
. operating member to effect rotation of the lat-

‘terina d j
.#t-a° plurality of ‘speeds.”
48 Tna

a direction to effect feed of the machine
In°a mining machine, a motor, and ma-
chine feeding mechanism driven thereby in-
cluding a feed operating member. rotatable
- about a vertical axis and adapted to cooperate
- with flexible feeding means, and plural speed

‘transmission means between said motor and

feed operating member ncluding coaxial fast

_-about-a-vertical axis; and friction -clutches
" coaxial . with said - gears,. one’ individual to
- each gear;for selectively connecting the same
- indriving relation with said feed operating
+ member. to effect: rotation of ‘the latter in a

-ing relation with- said feed operating mem--
= bertoeﬁ'ect rotation of the: lfa;ttjer-gzyt :f_*q.s;t l'apd

clading a feed operating member adapted to sl 6 om it ] ine. |
' motor carried thereby and having its power

rotatable about a vertical axis; and friction

at a relatively slow. cutting’ speed and at a-

~axis during . the - feeding - operation and .’

and  slow. speed terminal gears rotatable.

slidable on its boitom on the mine bottom,a '

11

direction to "effe,c‘t feed of the ‘machine at a
plurality of speeds. R
*45. In a mining machine, a motor having - =~

its axis extending longitudinally of the ma-~

chine, cutting mechanism- driven- from. one 4

end of said motor, and feeding mechanism
driven from the opposite end of said motor
including a feed operating member adapted
to’ cooperate with flexible feeding. means,
-and plural speed transmission means between W

said moter and feed operating member in- -
cluding coaxial fast and slow speed termimal
gears totatable ‘about.a vertical axis, and -
friction clutches coaxial with said gears, one -
individual to each gear, for selectively con- gy
necting the same in driving relation with -
said ‘feed operating member to efect rota-
tion of the latter'in a direction to effect feed
of the machine at a plurality of speeds. .

- 46. In a mining machine, a motor, and s

feeding means driven thereby including -a

feed operating member rotatable on a vertical . -

‘axis and adapted to cooperate with flexible

feeding means, and fast and slow speed trans-
mission means between said motor and feed

]

oy
(&

~operating - member including coaxially “ar-

ranged = oppositely - rotatable . worm ‘gears
rotatable ‘about a vertical axis' and se-
lectively = operable : to ~drive said feed
operating: member in - opposite direc- 5 -
tions, said - feed  operating’ member being
rotatable in one direction to draw in said
flexible feeding ‘means ‘at a relatively -slow
speectand in the opposite direction to draw -
' said Hexible feedihg means at a rela- 1
tively fast speed without changing the re-
thereto.’ SR :

47, Tn a mining machine, a machine frame
slidable'on its bottom. on the mine bottom; a

lation to said flexible feeding means: relative = .

shaft: extending longitudinally of the ma-
chine, cutting’ mechanism driven from one
end of said motor, and feeding mechanism
including a feed operating member adapted
to cooperate with flexible feeding means, and -
plural. speed driving connections between
said feed operating member and the opposite
end. of said motor to effect rotation of said
member in a direction to feed the miachine i

relatively high machine moving speed and in-
cluding coaxial fast and ‘slow speed worm
wheels continuously rotatable on:a vertical
selectively operable to drive said ‘feed :
operating member  at - fast and slow  pre-
determined. speeds; - one of said. worin
wheels being disconnected from said feed
operating ‘member while the other worm :
wheel is connected in operative driving .
relation’ therewith during driving of gald -
member at eitherspeed.. ~ -
:48. In-a mining machine, a machine frame -




12

motor carried thereby and having its power

- shaft extending:-longitudinally of the ma-
. chine, cutting mechanism driven from one

ke

-
[ord

“end of said motor, and feeding mechanism’

including a feed operating member adapted
to cooperate with flexible feeding means,
and plural speed driving connections between

said feed operating member and the opposite
g It

end of said motor to effect rotation of said

member in a direction to feed the machine at:

a relatively slow cutting speed and at a vela-
tively high machine moving speed and in-
cluding coaxial fast and slow speed worm
wheels continuously rotatable on a vertical
axis during the feeding operation and selec-

fively operable to.drive said feed operating
. o

o

©

" while-the other worm wheel is connected in.

o
IS

01

member at fast and slow predetermined
speeds, and worms rotating on parallel axes
and meshing with said worm wheels respec:
tively, one of said worm wheels being dis-
connected from said feed operating member

operative driving relation therewith during
driving of said member at either speed. -
49, In a-mining machine, a machine frame
slidable on its bottom on the mine bottom, a
motor carried thereby and having its power
shaft extending longitudinally of the ma-
chine, cutting mechanism driven from one
end of said motor, and feeding mechanism

‘including a feed operating member adapted

SRS
CBD

to-cooperate with flexible feeding means, and
plural  speed- driving connections -between
said feed operating member and the opposite
end ‘of said motor including coaxial fast and
slow speed worm wheels rotatable on a ver-

tical ‘axis and selectively operable to drive

- said feed operating member at fast and slow

. worm wheels respectively and - gearing con-.
~‘necting said worms together for simultaneous

i
(973

~

speeds, and worms rotating on parallel axes

lying in a vertical plane extending trans-

versely of the machine and meshing with said

rotation. - s R =
50. In a mining machine, a machine frame

slidable on its bottom on the mine bottom,

a motor carried “thereby and having its

power shaft extending longitudinally of the

machine, cutting mechanism driven from one

end of said motor, and feeding mechanisni-

including a feed operating member adapted

to-cooperate with flexible feeding means, and.
“plural speed driving connections between said
feed operating member and the opposite end.

of said motor to effect rotation of said. mem-
ber ‘in a direction to feed the machine at.a
relatively slow cutting speed and at a rela-
tively high machine.moving speed and in-
cluding coaxial fast' and slow speed worm

wheels rotatable on a vertical axis and a plu- -

relity of friction clutches coaxial with said
worm wheels, one individual to each of the
same, for selectively connecting the same 1n

~ driving relation with said’ feed operating

member, : S

1,815,872

51. In a mining machine of the type'slid-

able ‘on-its bottom on the mine bottom dur-
ing cutting, feed operating mechanism. in-
cluding a feed operating member adapted to
cooperate with flexible feeding means, a mo-

“tor, cutting mechanism driven from one end
of said motor, and plural speed driving con- -

nections between said feed operating member
and the opposite end of said motor to effect

rotation of said memberin a direction to feed

‘the machine at a relatively :slow cutting
speed and at a relatively high machine mov-
ing speed and including coaxial fast and slow
speed worm wheels rotatable on a vertical

“axis, a driving element coaxial with said worm ‘g

wheels; and a plurality of friction clutches
coaxial with said driving element for selec-
tively connecting seid -worm wheels in.driv-
ing relation with. said element. e
" 52.. In a mining apparatus, in combination,
2 machine frame slidable on its bottom on
the mine bettom, cutting mechanism carried
by said machine frame, feeding mechanism
carried by said machine frame including a
feed operating member rotatable on a ver-

‘tical axis and adapted to cooperate. directly

with flexible. feeding means: and actuating
means for said member to effect feeding of
the apparatus at a_ relatively slow cutting
speed and at a relatively high moving speed

and including a plurality of coaxial worm

wheels disposed on ‘axes parallel'to a line
parallel to the axis of rotation of said feed
operating member, means whereby said worm
wheels may only alternatively drive said feed
‘operating member, and means for effecting
rotation of said worm wheels at relatively

respectively therewith. .=~ :

53.-In a mining apparatus, in combina-

tion, a machine frame slidable on its bottom
on-the mine bottom; cutting mechanism car-
ried by said machine frame, feeding mecha-
nism carried by said machine frame ineclud-
ing a. feed operating member rotatable on
a vertical axis and adapted to:cooperate di-
rectly with flexible feeding means and-actu-
ating means for said member to effect feed-
ing of the apparatus at a relatively slow-cut-

‘ting speed and at a relatively high moving
-speed and -including a plurality of coaxial

worm wheels disposed on axes parallel-to a
line parallel to the axis of rotation of said
feed operating member, means whereby said
worm wheels may only alternatively drive
said feed operating member, and means.for

effecting rotation of said worm wheels at rela-

tively different speeds including worms en-
gaging respectively therewith and rotating
on-parallel axes. - Lo

54. In a mining apparatus, in combination,

a machine frame slidable on ‘its bottom on.
the mine bottom, cutting' mechanism carried

by said frame, feeding mechanism carried

by said frame includinga feed operating

10

75

85

30

95

100

‘different -speeds including worms eﬂgagm_g -
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~member ‘rotatable on a vertical axis and

‘adapted to cooperate directly with flexible
-feeding means and actuating means for said
 feed operating member to ‘effect ‘feeding of .
“the apparatus at a_relatively slow cutting

. speed-and at a relatively high moving speed

-and including a plurahity of coaxial worm’

~ ‘wheels rotating on axes parallel toa line

10
-tion of said wormywheels at different speeds

parallel to-the axis of rotation of said feed
operating member, means for effecting rota-

~ including worms-engaging respectively there-

with, and means whereby said feed operating

member may be driven by either of said worm:
~wheels- including’ clutch means coaxial with:

said worm wheels selectively engageablé to
catise-the latter to act selectively as driving

~elements for said feed operating member.

20:

55 Ik amining apparatus, in combination, -

‘a/machine frame slidable-on its bottom: on the

~mine bottom, cutting mechanism: carried by
~ said frame, feeding mechanism carried by
“said-frame including’a feed operating mem-

- ber rotatable on a vertical axis and-adapted to:

25

* cooperate directly
 andractuating mean
- meember to effect feeding:

~with flexible feeding means:
hs; for
of the:apparatusat

- .avelatively slow cutting speed and at a rvela-

- tiwely high moving speed and including a:
plurality-of coaxial worm wheels rotatingion
axes parallel to.a line parallel to the axis of-

30

~ rotation ..of said. feed operating member;

means for: effecting rotation of said worm

_wheels at ‘different; speeds including worms
. engaging respectively: therewithand ‘rotat-
- ing on.parallel axes, and means whereby said.
. feed: operating member ‘may be: driven by

-_either-of said worin:wheels including. clutch

40

- a machine frame slidable: on:its bottom on -
-4
. by-said frame, feeding mechanism  carried .

means coaxial with said -worm wheels: selec-
tively engageable to cause the latter to-act:

selectively as driving-elements for-said feed
operating member. .o 1T e
©'56. In'a mining-apparatus, in combination,

the mine bottom, cutting mechanism carried’

: by said frame including a-feed operating

50;
e ‘ing member to effect: feeding of the:apparatus:

-member- rotatable: on a vertical axis and’
adapted to cooperate with  flexible feeding .

medns; actuating means for said feed operat-

““at_a relatively slow cutting speed and: at a

~relatively high moving speed and ineluding

a plurality of coaxial worm wheels rotatablé

- on axes parallel to a line parallel to the axis-
of rotation of said feed operating mem-
ber, means whereby said worm wheels may -

. only alternatively drive said" feed operating

60

. 65:the mine. bottom citting meghanism carried

- ing oppositely rotating ‘worms-engaging' re-
- spectively therewith. - = oot o

57 In'amining apparatus, it combination,

a- machine frame slidable on-its bottom: on: - 1 1. combj
- a machine frame: slidable on its bottom on: 122

said feed operating

member, and means-for effecting rotation of
said . worm wheels at different speeds includ--

5,878
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by said frame, feedihg‘mechanism carried by e
said frame including a feed operating mem-
ber rotatable on a vertieal axis and adapted

to cooperate directly with flexible feeding
‘means and actuating means for said feed op-
erating member to effect feeding of the appa-

0

ratus at a relatively slow cutting speed and - - E
at a relatively high moving speed and inelud- -

‘ing a plurality of coaxial worm wheels rotat:

able on axes parallel to a line parallel to the
axis-of rotation of said feed operating mem-

L

ber, means whereby said worm wheels may -
~only alternatively drive said feed operating

member, and means for effecting rofation of
said: worm' wheels at different speeds includ-

80 .

ing worms engaging respectively. therewitly
and rotating in opposite: directions on paral-

lel axes. -

mine bottom, feed operating means thereon
at.one end thereof including a feed operating:

-~ 58, Ina mining apparatué;ih 'Qombindtion; o
amachine frame slidable on'its bottom on the

member adapted’ to. cooperate :directly with

flexible feeding means; a motor-adjacent the:

~opposite end’ of said frame and’ having its
axis extending longitudinally of the appara-

90

tus; cutting mechanism driven from one end

of said motor; and driving connections be-

w relatively slow cutting speed and at a reld-
tively ‘high moving ‘speed and including a

tween said feed operating member and the'
opposite end of said motor for effecting rota- .
tion of said member to feed the apparatus at. -

plurality of worms and coaxial worm gears -

meshing respectively therewith and rotatable

about a vertical axis, said worm gearing be--
ing disposed intermediate  said  motor- and:

w00

‘saidk feed -operating: member, and means. -

whereby said worm gears may only alterna-

effect feed at aforesaid speeds.

* 59, In amining apparatus, in combination,

tively drive said feed operating member ‘to-

105

& machine frame slidable on its bottom on the: i

“at one end'thereof including a feed operating

Alexible feeding means, a motor adjacent the

ating member and the opposite end of said

mine bottom, feed: operating means thereon :
, ; , 4 rating 110
member adapted to cooperate directly with -

opposite end of said frame; cutting mecha- -
nism driven from one end of said motor,and”
driving connections between said feed oper- 11

motor for effecting rotation of said member i

to feed the apparatus at a relatively slow cut- = -

ting speed and at a relatively high moving =~
izg -
tating.-in' opposite directions and coaxial =

worm': gears meshing- respectively therewith '

and rotatable on: a:vertical axis, said worm"
gearing. being disposed intermediate said ~
motor and said feed operating member and:

speed and including a. plurality of worms ro-

means whereby said worm gears may onily

- 80:. In: &/ mining-apparatus, in dombinaﬁoh‘5'

e

“alternatiyely drive said feed operating mem- - -
berto effect feed at: aforesaid speeds: - .-

2
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“the mine bottom, feed. opérating means there-
. onat one end thereof including a feed oper-

=

10

ating member adapted to cooperate directly
with: flexible- feeding means, a ‘motor adja-
cent the opposite end of said frame and hav-

ing its axis extending longitudinally of the-

apparatus, cutting mechanism driven from
one end of said motor,:and driving connec-
tions ‘between said feed operating member
and the opposite end.of said motor for effect-

“ing rotation:of said member to feed the ap-

paratus at arelatively slow cutting speed and

“ata relatively high moving speed and includ-

et
(]

20

- speeds. AP R ,
- 61. In a mining apparatus, in combination,

ing'a plurality of worms rotating at different

“speeds and coaxial worm. gears-meshing re-

spectively thereéwith and rotatable on a ver-
tical:axis, said worm- gearing being disposed
intermediate said motor and said feed oper-
ating member:and means whereby said worm

gears may only alternately drive said feed op- -

erating member to effect feed at aforesaid

a machine: frame slidable on its bottom on
the mine bottom, feed operating means there-

- on-at-one end thereof including a feed oper-

“between said feed operating' member and-the:

ating member adapted. to-cooperate directly
with flexible feeding means, a motor adjacent
the opposite -end: of said frame and- having
its axis extending longitudinally of the ap-
paratus, cutting mechanism driven from one
end of said motor, and driving connections

opposite end of said motor for effecting ro-

tation of said member to-feed the apparatus .
at arelatively slow cutting speed and ata rela--
tively high moving speed and including a plu-°

rality of worms rotating in -opposite direc-

‘tions and at different speeds and coaxial worm.

40

o™
ot

i

)

%

gears meshing respectively therewith and ro-

tatable on a vertical axis; said worm gearing.

being disposed intermediate said motor and

said - feed -operating member, and  means-

whereby said worm -gears may only alterna-

tively drive said feed operating member to

effect feed at aforesaid speeds.

62. In.a mining machine; a motor, and:

feeding means- driven thereby comprising a

feed operating member adapted to cooperate .

with flexible:feeding means; and plural:speed
driving connections between said motor -and

feed operating'member including worms ro--
‘tating: on horizontal axes lying in. vertical
planes -perpendicular  to -the central longi--
- tudinal- vertical ‘plane - of- the machine,; and
worm; gears: meshing respectively. therewith .
and rotating onvertical axes, said worm gears -

only being operable to effect rotation of said

feed operating meniber selectively at different:

speeds. o o e : R
68. In a:mining machine, a motor, and feed-

ing means driventhereby including a feed op-.

erating member adapted to cooperate direct-

Iy with: flexible feeding . means and driving

¢ means therefor .comprising: fast and. slow

1,815,872

speed gear trains selectively operable to effect

rotation of said feed operating member at

fast and . slow predetermined. speeds, each
gear train including a worm gear individual
thereto and rotatable on a vertical axis, and
friction clutches one coaxial with each worm
gear for selectively. connecting . said worm
gears in driving relation with said feed oper-
ating member to effect rotation of the latter
at aforesaid speeds. - - :

64. In a mining machine, a machine frame
slidable on its bottom directly on the mine
bottom during the cutting operation, a hori-

* zontal motor carried thereby having its axis
“horizontally disposed and extending longi-

tudinally of the machine, said motor having
a low compact casing resting directly on the
mine bottom, the vertical dimension of said

“motor substantially determining the height of

the machine, cutting mechanism driven from
one end of said motor including a projecting

~cutter -bar, and feeding means driven from
‘the opposite end of said motor comprising a
-rotatable feed operating member adapted to
cooperate with flexible feeding means,.and:

driving ‘connecticns between said motor and
said feed operating member for effecting ro-
tation of the latter at fast and. slow prede-
termined ‘speéds comprising -separate fast.
and slow speed gear trains whose elements all
rotate on relatively fixed axes and through

“which "said . feed operating -member is se-

lectively driven, each gear train including in-
termeshing worm reduction- gearing. - = -

65.-In a mining machine, a machine frame
slidable on its bottom directly ‘on:the mine

bottom during the cutting operation, a hori-.
“zontal motor: carried thereby having its axis
horizontally ‘dispesed ‘and extending longi-
tudinally of the machine, said motor having
‘a low compact casing resting ‘directly on the

mine bottom, the vertical dimension of said
motor substantially-determining ‘the' height
of the machine, cutting mechanism’ driven
from. one end of said motor including a pro-
jecting cutter bar, and feeding means driven
from the opposite end of said motor compris-
ing a rotatable feed operating member adapt-
ed to cooperate with flexible feeding means,
and driving connections between said motor
and said feed operating member for effecting
rotation of ‘the latter at fast and slow prede-

termined speeds comprising separate fast and-

slow speed:gear trains, each gear train in-
cluding intermeshing worm reduction gear-

“ing and clutch means. for connecting said

gear trains only alternatively in driving rela-
tion with said feed operating member. -

66. In a mining machine, a machine frame"
- slidable on:its bottom directly on the mine

bottom during the cutting operation, a hori-

zontal motor carried thereby having its axis
“horizontally: disposed: and extending longi-
tudinally of the machine, said motor having -
a'low compact casing resting directly on‘the .
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" mine bottom, the verti
~ moter”substantiali;
. of:“the machine; cutt
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- dimension of said

ing': mechanism: driven
ne-end of said: motor including. a pro-
g cutter bar; angd feeding means driven
the opposite end of said motor com-

fro
jectin
from

© prising ‘a rotatable feed operating member
- rotatable about a vertical axis at the end of

10

15

the machine remote from said cutter bar and

adapted to cooperate with flexible feeding

means; and driving connections between said
motor and said feed operating member for
effecting rotation of the latter at fast and
slow predetermined speeds comprising sepa-

rate fast and slow speed gear trains whose

fel'ements all rotate on relatively fixed axes
and through which said feed operating men-

- ber .is selectively driven, each gear train in-

. cluding intermeshing worm reduction gear-
20 e : s e

ing

- ~’bottom during the cutting. operaticn, a hori-
- zontal motor carried thereby having its axis

25

horizontally disposed and extending longi-
tudinally of the machine, said motor having

- a low compact casing resting directly on the
. ‘mine bottom, the vertical dimension of said

80

“jecting cutter bar, and feeding means driven.

-motor.

substantially determining the height

of the machine, cutting mechanism driven

from.one end of said motor including a pro-

= from the opposite end of said motor compris-

35

o

49

‘ing a rotatable feed operating member rotata-
‘ble about a vertical axis at the end of the ma-
‘chine remote from said cutter bar and ad apted

to. cooperate with flexible feeding means,
and driving connections be‘ween said motor

‘and said feed operating member for effecting
_rotation of the latter at fast and slow prede-
~‘termined speeds comprising separate fast and

slow: speed - gear trains; each. gear train in-

~ cluding intermeshing worm reduction gear-

45;

Bt

ing, and clutch means for connecting said

gear trains-only alternatively in driving rela-

“tion with said feed operating miember.

- .68. In'a mining machine, a machine frame

§6-

adapted to rest upon and slide in any direc-
tion over the mine bottom, a motor carried by

said frame, cutting mechanism -driven by

said motor including a kerf cutter- project-

- Ing from said frame, and feeding means

8¢

- driven by said motor including a feed oper-

ating member disposed on an axis lying in
a vertical plane extending “transversely. of

* = -the machine and adapted to cooperate di-

~rectly- with flexible feeding means, and

_plural predetermined speed - driving con-
_nections between said motor and.said: feed

ey

operating member including fast and slow

speed worm. gear trains. each: including a
‘worm: wheel rotatable on an axis parallel:
- with the axis of said feed operating member,
" “and means for only alternatively connecting-
65

said worm wheels in driving. relation  with

rmining the height
i “of the -machine
_speed.. o o S
- 69. In & mining machine, a machine frame

. 67. In'a mining machine, a machine frame
slidable on its bottom directly on the mine

said feed. .opératin.g‘ miember to effect Tota-
tion of the latter-in a’ direction to effect feed
at either a fast or a slow

adapted: to rest upon and slide in any-di-

rection: over the mine bottom, a horizontal
motor: carried by said: frame and having a

low compact casing resting directly on the
mine bottom, the vertical dimension of said
moter: substantially' determining the height
of the machine, cutting mechanism driven

70

76

by said  motor including a. kerf cutter .

‘projecting. from said frame, and feeding
~eans driven by said motor and included:

substantially within the vertical limits there-

80

of ineluding a feed operating member dis- -

posed on an. axis lying in a vertical planesex-
tending transversely of - the machine and
adapted -to eooperatedirectly with flexible

feeding means,. and plural predetermined

85"

speed: driving connections: between said mo-

tor-andisaid feed operating member includ:

g fast. and slow speed- worm: gear trains

each including a worm 'wheel;. said worm

wheels being coaxially arranged; and means

for only: alternatively connecting said: worm:
‘wheels: in. driving relation with saic feed
operating: member ‘to- effect rotation of the
latter in-a direction to-effect feed of the ma-
chine at either a fast or a slow-speed. =
- 70. Ina mining machine, a machine frame
adapted: to rest upon and slide in any:direc-

tion: over the mine bottom, a motor carried -

by said: frame, cutting mechanism: driven by

90

95

said-motor including a kerf cutter projecting -

from said frame; and feeding means driven:

by said: motor including a feed operating -

member disposed- on-an axis lying in a verti-

-cal: plane: extending ‘transversely of ithe ma-

chine and- adapted-to' cooperate with flexible
feeding-means, and; plural predetermined
speed® driving connections between gaid mo-

tor and-said feed operating member.including:

fast-and slow.speed-worm’ geartrains.each.ins

worm. wheels - in. driving relation. with said

-feed -operating member to- effect rotation of

the latter. in a-direetion to.effect feed of ‘the
machine at either-a fast or a slow speed.
71. In a mining machine, a machine frame

adapted. to rest upon and slide'in any direc-

tion: oyer the mine bottom, & motor ¢arried by

said frame, cutting mechanism driven by said-
“motor including a kerf cutter projecting from
said frame; and feeding means driven by said-

motor ineluding.a-feed ‘operating member dis:

posed-on an axislying in a vertical plane ex- .
tending ‘transversely of the machine and'
adapted- to cooperate directly with flexible
feeding . means, and’ plural: predetermined-

105

110

~cluding: a- worm. wheel Totatable-on’ an ‘axis
paralle]- with the axis -of said feed-operating -
member; and frietion clutches coaxial with
-said- worm: wheels, one ‘individual ‘to- each

worm. wheel; for selectively connecting said’ 1w

125 <
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speed driving connections between said mo- said feed operating member to effect rotation
tor and said feed operating member includ- . of the latter in a direction to effect feed of
ing fas’ and slow speed worm gear trains the machine at either a fast or a slow speed.

each including a worm wheel rotatable on-an

axis parallel with the axis of said feed oper-

ating member and a worm, said worms rotat-
ing on parallel axes at different speeds and
meshing with said worm wheels respectively,
and means for only alternatively connecting
said- worm wheels in driving relation with
said feed operaling member to effect rotation
of the latter in a direction to effect feed of

~the machine at either a fast or a slow speed.

-72. In a mining machine, a machine frame
adapted to rest upon and slide in any direc-
tion over the mine-bottom;a horizontal motor

“carried: by said frame, and having a low

. compact casing resting directly on-the mine

20

bottom, the vertical dimension of said motor

substantially determining the height of the.

machine, cutting mechanism driven by said

“motor including a kerf cutter projecting

(3]
St

30

85

40

45

50

[ S
[

from said frame; and feeding means driven

by said motor and included substantially- .

within the vertical limits thereof including

a feed ‘operating member disposed on an

axis lying in~ a vertical plane extending
transversely of the machine and adapted to
cooperate directly ~with flexible ~feeding
means;-and plural predetermined speed driv-
ing connections between said motor and said
feed opérating member including fast and
slow speed worm gear trains each including
a worm wheel and a worm, said worms rotat-

ing on parallel axes at different speeds and

meshing with said worm wheels respectively,
said worm wheel¢ being coaxially arranged,

-and means for only alternatively connecting

said-worm wheels in driving relation with

said feed operating member to effect rotation -
of the latter in a direction to effect feed of
the machine at either a fast-or a slow speed.

. 78. In'a' mining machine, a machine frame
adapted to rest upon and slide in any direc-

‘tion over the mine bottom, a motor carried
by said frame, cuttinig mechanism driven by

said motor including a kerf cutter project-
ing ‘from said frame, and- feeding means

driven by: said ‘motor including “a feed

operating member disposed on an axis lying

in'a vertical plane extending transversely-of

the niachine and adapted to coopérate with
flexible feeding means, and plural predeter-
mined ‘speed’ driving connections -between

: said motor: and said feed operating member
including fast and slow speed worm gear

trains each’ including a ‘worm wheel rotat-

able on an axis parallel with the axis of said’

feed- operating member and a. worm, and

“worms rotating on parallel axes at different
- speeds.and meshing ‘with said worm wheels
respectively, and friction. clutches “coaxial
“with said ‘“worm: wheels, one individual to-

- each worm ‘wheel, for selectively connecting

“sald ‘worm’ wheels -in driving -relation. with

In testimony w

hereof I affix my signature.

MORRIS P. HOLMES.
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CERTIFICATE OF CORRECTION.

Patent No. 1,815,872, Granted July 21, 1931, to

MORRIS P. HOLMES.

It is hereby certified that error appears in the printed¢ specification of the
~ above numbered patent requiring correction as follows: Page 4, line 77, for the
misspeiled word "therby" read thereby; page 6, line 99, claim 7, for "speds"
read speeds; claim 8, line 119, strike out the words "gears for selectively con-

necting said worm"; page 9, line 115, claim 30, after "axis" strike out the
comma; page 16, line 59, claim 73, for the word "and" second occurrence read
said: and that the said Letters Patent should be read with these corrections
therein that the same may cenform to the record of the case in the Patent
QOffice.

- Signed and sealed this 3rd day of November, A. D. 1931.

M. J. Moore,

(Seal) Acting Commissioner of Patents.



