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UNITED STATES

1,683,225

PATENT OFFICE.

CHARLES W WYMAN oxr GLAREMONT NEW HAMPSI—IIRE ASSIGNOR TO SULLIVAN
o MACHI“\TERY COMPANY A CORPORATION OF MASSACHUSETTS

CONTROLLING APPARATUS.

"Appllica,t'ion filed Obtoberﬁl, 1924..

"\IV invention 1elates to controlhncr appa-
‘ratus and more particularly to electrm con-
trolling appamtuq for use in connection
witiy mining machines. ' -

An ob]ect of my invention is- to plOVlde
an. improved controlling - apparatus.  An-

~ other object of my invention is to provide

10 wall type.

15 between the electric controllmrr mechanisn -

an 1mproved electric controlling apparatus
for a mining machine of the so- -called long
Still another object of my in-
vention is to provide an improved interlock-

A stall fur-

1ng and contmllmo mechamsm

 ther object of my. vention is to provide an .

improved interlocking mechanism disposed

and a connector plug. Still another object
of my invention is to provide an improved
com:rolhnﬂ mechanismy permitting the op-

ration of the motor. controlled thereby in

20 oppoqlte directions while preventing the re-

w5 ulated in a precletermined manner.

%)

44)

versal of said motor except after the parts
of the controlling mechanism have been re-
L turned to a pmdetermmed position and a

~controller member therefor has been manip-
A still

~turther object of my invention 1s to provide

an 1mproved contrelling mechanism pro--

vided with improved means for preventing

- the movement of the controller handle to

cifect operation of the motor in a du*ectwn
not desired. Still another object of my in-
vention is to provide improved means for
controlling an electric mining machine motor
havine an IHLEIlOCL with the current supply

.=conau,t1011 or connector plug whereby the

latter can not be inserted or withdrawn ex-

- c¢ept when the controller is locked in its in-
~operative position.
my invention 1s to provide improved electric 4
commllmw apparatus for a mining machine

Still another object of

of the so-called low vein long wall type
whervein the controller and rheostf:,t may be

‘removed in a direction longitudinally: ot one

end of the machine frame and wherein im-

proved supporting means, arrangement of

parts, and electllcal connections are pro-
vided, These and other objects and advan-

tages of my 1nvention will, however here-

~mavter more fully appear.

i}

tiee.

In the accompanving dmwmm 1 have
<hown Tor purposes of 11111%tmt1on one form
wihilch my Invention may a&qume 111 prac-

.

Serial No. ..747 065 '

In the-~e dmwm oS

TFig. 11is a plan view of a mining machine
of the long: wall type within which my im-
proved mechanism  is embodied, said ma-

chine being disposed in opcra,tlve position -

adjacent a woern tace, the cutter bar be-
ing broken away to facilitate 1llustration.

I‘ 1. 2 18 an end elevational view of the

controlhnﬂ end of the machine shown in

1. 1.

I‘l“‘ 3 18 a phn view of a portlon of the |

machlne shown in Ifig. 1, the view being

060

gLy

shown partially in sectlon to facﬂltate 11-- |

lustration.

Fig. 4 13 a lonultudmal vertlcal sectlonal
view taken substflntmlly on line 4—4 of

Figs. 2 and 3 illustrating the controller anc
1ts opemtwe connectmns o

view  taken subatantm
Figs. 2 and 3 lustrati
1ts connectlons

70

Iig. 5 1s a longitudinal vertical sectional
ly on line 5—5 of
ng the rheostat and_

Fig. 6 1s a partial transvel se VBI‘tICELI sec-

tional view taken substantially on line 6—6

of Fig. 4 1ll stmtmrr the 1mpr0ved plufr con-

nections.
Fig.

a pmtlon ot the 1mproved controller and

~connector plug interlock.

In this illustrative form of my inventwn

my 1mproved controlling apparatus and in-
terlockmﬂ mechanism are arranged within

a mining machine, ﬂ*enemlly desw*nated

herein of the ﬂexlbly fed, inver tlble loncr-?
wall type comprising a main frame 2 shd-
The
main frame 2 comprises a cutting mechanism
Cdllyln“‘ section. 3, a motor car rying section

, and a feeding mechanism carrying section -

able on 1ts bottom on the mine bottom.

T is a detaﬂ sectional view thloun‘h :

(1
85

60 '

5, the cutting me{sh‘mlsm carrying section 3
and the ieed section 5 being ch%posed at op-.

posite ends of the motor section 4 and rigidly
A

connected thereto in any suitable manner.
cutter bar 6 provided with an endless cutter

bit carrying cutter chain 7 is pivotally

mounted on the frame section 3 on a vertical . -
1040

not.

axis indicated at 8 and the cutter cham 7 1S
driven from the electric driving motor,
shown, which may be of either an AC or DC
type, C-.-Jllled within the frame section 4, said

cutter clmm being driven through smt-‘lble
transniission connectlons not shown Feed- -

Ing movement of the machme relative to the

Uiy



o known - man‘ﬂel

- Inanner.
. be driven
15 nections, not %hawn carvied by the frame
section 9, anda _Whlf‘h connections are (11&,0.

. after descmbed
~ held in position. with predj to the frame.
means ot suitaple screws 16.

-~ plates may be removed
- aceess 1o parts of the electrical apparatus.
o As illustrated; a plurality of longidinally
SN extendis ng par 111@1 rods 20 1s dls"}oqnd within
~ the chambel 12 which have thr e.u.f] ed portions
to the. plates 43 and
- spaced connector plug
: pbws 30, carried thea hby
srally des:wnated 47, herein of well known
'- iofm 18 mlhed by Vu*tlcally disposed frame
“members or brackets 48 and 49 held in -
longitudinally spaced relation by means “of
2 parallel rods’ 50, dlS}_)GBﬁd Pdlcﬂiel with the.

| -_~”;-t1011 hE
~ held. in. rWLd spaced relation within 2 per_
Ctures 28

~ the upper and lower rods 20,

Lol |

-

. L RS
.-u'l-' .

<

- working face is adapted to be accomplished

by means of a feed Opelatmﬂ member 9,

~herein in the form of a chain spiodleu? r'o-
~ tatable on a 101191tudma11y extending axis
and which is. adapted to draw in the free

~end of a flexible feeding member 10, herein -
ing its outer end _
" dmpowd transverse fre ame merbers or brack-
ets 32 and 33, see I'1gs. 3
‘spaced relation. by means of p‘u allel 10110'1-
tudinaily extending rods 34 chsposed pars al-
lel with the rods 20. The rear end of these

the form of a feed cha,m has

- fixed to a stationdry extraneous : 1butment,
v well
(JUIC ing splocket@; 11 are .

- not shown, in h‘ont of the machine, in ¢

[_-prowded tfor guiding- the feed chain 10

relative to. the fced S}arochet 9 m the usual

teed sprocket 9 is fldapted to .
- serews 88 holding the TLI‘HL‘IH}T disposed 1 ma -

~ sulating plates. 6() and 37 tOULtﬂel and secur-
mg them to the frame portmn
-bulamw plates 86 and 37 have. mutably se-

‘The

“thy mwh siitable tr ANSINISSION COn-

~driven by the mining machine driving motor.

o In my unproved construction it “will be
_._";(;bsu ved that the frame section 5 1s provided
| W;,r"ttjh ]01 }1L11C11n£111y CX ‘E.E’Hdlﬂﬂ C]Zlﬁlﬂbﬁl“‘ O

 compartments 12 and 13 at opposite sides
. thereof within Whmh my improved control-
ling apparatus is arranged, see Fig. 3. One

: end of each of these chambers 1S “closed by
“arcuate guiding. ,surfaces 40 cdisposed at the

upper and lower ends thereof and at opposite -

5 vertical transverse partitions 14 ﬁ.hl}e the

~ other end of these chambers is closed r_)v a
- frame portmn 15 forming a

- frame section 5 and upon Whlc h the feed op-
~erating membper 9 is ]ournakd and ‘the cur-
M rent supply connection . piug,
“handle, and interlock are cmued AS
The frame 15 18 11

~ section 5 by
35 The Slde‘:} of the chambers 12 -and 13 are

~closed by means of cover plates 17 and 18

held in position by scrmw 19 and which
1f desired to obtain

- 21 at one end thereof which are secured, 45 at
- 22, within the partition 14 of the frame sec-
_The opposite eﬁds of the rods 20 are

immed within - vertical
he frame section 5 at

formud mteﬂ‘l al with -

_'.-;the t()p and bott(,.m the1 eot ar@ Ehu Bﬂda of. _

screw duver 01 Gther m& i,umeq** to. peimlt
- Vextically dis pe&eu

_removal of the same.

-_transvelse plq,tcs 26 and 97 are S‘:'Clll{%d
egpecblvﬂh

A vertically disposed plate 29, herem of suti-
“able msulatine material,

lar.to that describe d and claimed 1n myv co-
puldnw applr*atmn Su:" No. 517,621, ,,,“ed

‘which are adapted to remlwnﬂy eng
connector plugs 30 carried: by the 1115111&&11 ;o

pmtmn of the _
the cylindrical surfaces of the rods 20 amt-; |

“are guided thereby, see Fig. 6.
Tt will herein be observed that dlsposed;_..
within the other chamber 13 are longitudi-
nally extending parallel rods 41, similar to
the. rods 20, 311(:1 these rods 41 'theauedlv-'
engage the partition 14 at 42 and . are gu ided |
at their oppostte ends within apertures sumi-.

“eontro oiler
hereln-
]L[]."T:

W-Vebg 924

_Sm_ faces 51

| 1S seumed to the-
~ plates 26 and 97 - by suitable screws 297 at the
~upper and lower edges ther eof and this plate
- is adapted to carry longitudinally (,iz apns;@d-
¥ spaced connector plugs ét‘).} see Fig. 6.
As illustrated, a controller is pmwded f
- gener aﬂy deswnated 31, herein of the ve-
. versible rotary dr um b ype,. substantially SEYAE

'ellﬁ:lﬂ

vided with rearwa chy
52 to ‘which veuzl-..,,:_hl*y (?151:.:05 2l .msulafmg
]Jlates 53 and 54 are secured as by serews 55,
plates 53 and 54 carry

1,883,225

Nov. 25, 1921, and ths eontmller 15 dddptuu -

to bontml the electric circuits to the driving
motor. - As. the controller per se does not

‘specifically herein. The con-

rods 84 extend throt'ﬂh frame memoers 395,

cured thereto usual split. spring fingers 39

‘The in- .

form part of my present invention it will not

~be described
troller drum contacts and other controller

parts. are Sﬂltclbl“”’ carried betwsen ver mcally

0

3 and 4, held 1 rigid -

8

age. Lll(‘ o

pl::x,te 99 gsecured to the rods 20 and ﬂltbf‘

spring fingers are connected to the controller
The  frames o1

Sultable lead  wires.

Ly
and 83 are each provided with

brackets 32

RO

sides thereof which are adapted to engage

100

lar to the apertures 23 3 and which are fmmed .

within a portion of the frame section 5.
41 are vertical trans—-

verse plates 48 and 43" held in p::}sm'm by'-- ”
nuts 44 threaded to the. rods

Securecl to the rods.

disposed insulating plate 45 is secured, ¢
by serews 457,
437, Tlus plate has
05 4@ sumilar to

) Ex rheostat gen-

rods 41, see ﬁ‘ﬂb 3 and 5. The brackets 48

and 49 ave 1,.,r0v1duzl with arcuate. guicding
opposite sices of their

‘upper and- lomer-ﬂndsh similar to the guid-
L 1NET SUriaces
'82 md 33, and these surfaces are adapted to
the. surfaces of the rods 41 and to.

t the o

40 formed upon the br ackets

ba.gmded thereby. The bracket 48 is pro-

ihese msulating
“usual sp ut pring ﬁﬁﬂelq 56 adapted to resil-

.
;:,J v on

o e
L__..-l' ..

A verties 11y_ '-.].Oﬁ'.'”' :

”ﬂ fﬁili} }}iuﬂ“ 45 and these 31)}:111{37
fingers 1?{3; c *1T1s;(,t *~d t{} the IhQOBtth by 130

at 1t'~'“* uppex and lower {,ndcsj .

..:ht -
1iuv

ﬂldf. |

1is

124

xtending members
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" moval of frame section L} from the frame -

a6

G}

i

60

| section

~a. squared opening 59 adapted to slic

y5 of the bracket 63,

mg shaft T3 Whlch Passes

within a braCLet mﬂmbel _
bolts 76’ to the frame section 15 au]‘went |

1,683,225 "

means of suitable lead wires. The frame
1s provided with a transverse open-
ing 57 formed in the inner walls of the

' chftmbm% 12 and 13 and ’rhl ourh which open-

ing suitable lead wires 577 pass having their

ends suitanly connected to the connector

plugs 30 and 46. It will herein be noted
that the frame section 15 may be removed
from the frame section 5 by removal of the
screws 16 and that the controller 31 and the
1‘heost¢1t 47 may each be bodily removed
{from the chambers 12 and 13 by longitu-
dinal movement relative thereto, the con-
troller and rheostat sliding from the cham-
bers along the guide rods 20 and 41, the
spring fingers 39 a.rul 56 separating from
the connevtm plues 30 and 16, at this time.

- As illustr: ated rhe shaft of the controller
drum has an enlavrged hub 58 suitably se-
cured thereto and this hub is proviced with
lably

nucli-

receive the squared end 60 of a longeit

nally extending shaft 61 disposed Wlth in a
- bore 62 immed within a bracket G3 3 secured,

as by screws 64, to the frame section 15. T he
sepamble connectmn 59, 60 permits tw re-

without the necessity of any (11&111;.1111%1111;:_5 of
the controller ‘T)EIItS ~The shaft 61 has se-
cured at 1he ontu end thereot an operating

member or hand wheel 65 which is adaptv 1

to be manipulated by the operator and the
shaft has formed 1n the exterior surface
thereot 1ntelme£hfue its ends. CITC imferen-

tial grooves 66 and 66" which are connected
tone*her by means of a longitudinally ex-

’rendmﬁ' straight slot 67. A scre*.v* threaded-
ly engages the bracket 63 and is pmvulml
with an inwardly projecting pin 69 adapted

to cooperate with the grooves 65 and 66 and

the slot 67. The shaft 61 is further Pro-
vided with Veltlcally disposed teeth 70 with

which a gear 71 cooperates disposed within
a bore T2 formed within the upper portion

The cear 71 is formed.

on a slightly inclined tramwemely extend-
above
Spr ‘ocket 9, see g, 2

carries the gear 71, within a bme 74 Tormer
(5> secured as by

the end of the chamber 13. The bracket 7

is provided with a 101101tudm‘ﬂl} extending
bore 76 within which a power snpph €on-
nector plug, L_Jem*ir:ally domonmd (7 o1 well
known form, is dmp(}s&d through which
power medium is transmitted from a suit-
able c:upply cable 78 through the various
electrical circuits. It will herein be ob-

served that the rod 73 coo*ﬁemteg with a

orooved arcuate port 1011 9 founﬂd on the
exterior of the phw‘ (7 and is provided with
a flattened or cut away pmv‘mn 0. The

_connector ‘Jluﬂ T has a separable connec-

by releasing the interlock., Tt

the feed
and this shaft is jour-
naled at its encl OTJpoalt(, from the end which

- ¢connector

3

{ion with an 1115111&(111“ plate 81 which per-

mits free removal of
frame 5; and this insulating plate is like-
wise disposed within the bove 76 and securec
as by screws 82 to the 1]1L(>‘-idt supporting
bracket 49. This plug 77 is adapted to be
pulled ouhmully from the bore 76 relative
to the plate 81, suitable connector plugs and
SPringe hnnu*s not shown. being 1ntm ljmed

ther ebetwwu

‘As heretofore described a ])111 69 1s dis-
posed within the longitudinal slot 67 formed
within the controller operating shaft 61 and
when i such a position the controller drum
1s disposed in ‘its inoperative or neutral
pomtmn the connector 1)1110 mterlock bemng
released at this time, see I'le. 5. If it is de-
sired to rotate the controller drum in one
cirection ov the other, the operator must
orasp the handle 65 and slide the shatt 61
longitudinally either inwardly or outwardly
until the pin 69 comes in contact with the
ends of the slot 67 adjacent one or the other
of the circumferential grooves 66 and 6067,

1This shiding. movement of the shaft 61 si-
nmltaneou:al} causes the teeth 70 formed

thereon to rotate the gear 71 fmmed npon
the transverse interlock shaft 73. ‘This op-
eration causes the shaft and th_e flattened
portion 80 f()ﬁi"i'ﬂ{}d thercon adjacent the con-
nector ]')'luf'} 7T to be rotated, thus causing
the shatt 73 o interlock with the connector
plug preventing removal of the latter dur-

~ing either oper ative position of Lhe con-

troller drum,  To remove the pilug 77 the

| handlt_, 65 must again be 1{)(.:1{0(1 until tho

il.-F

pm 69 registers with the slot 67 and slic
into 1ts neatral position as c,lmwn 1n o, 4 _;,
again rotating the shaft 78 and the m;tch

into the pOSlUOll as shown in Fig. 5, thew
will also be
observed [lmt 1f the controller is rotated into
operative position while the f*onneutor plug

77 15 removed, the rod 73 prevents the in-

sertion of the phm within the bore 76 until
the controller drum is again returned to its
neutral or Jn{)pemt‘ue position. A usual

~operating handle 83 is provided for con-

trolling the oper ration of the feed sprocket 9.

Asg a l(‘%ult ot my invention it w i1l herein
be noted that an 1mpmved (*ontl{}lhng Appa-
ratus for a mininge machlno 1s provided
wherein the controller
bodily removed from the end of the machine
frame by longitudinal movement relative
thereto and th‘!i mmproved guiding and sup-
porting means are provided therefor, Tt w il
further be noted that improved interlocking
means 1s provided between the power sup
plug and ihe controller dr
wherein the latter must be in its neutral or
inoperative position prior to the removal of

‘the plug and wherein the supply connector

plug 1s locked in position during overation

of the controller, consequently prewntmg

ho frame 15 fuml the

)lx*'
um

S{

90 -

100

105

116

115

and rheostat may be

1:'3“



- _-.1111{}* |
_ achprted to use wnh 2 mining machine of the
low vein long wall type and which is of an.

arcing and rvesultant disastrous explosions.
It will also be noted thm improved control-
apparatus is provided, especiaily

~ - exceedingly- su*nplg “and: C(”‘Illpa(}t cham{:{ev
~ which may be removed from the macnine

N ((

with - f‘lﬂﬂlt}? especially when the machine 1s
operating in_ close quar‘rm"
:wmhmg face and the mine props. .

“While I have in this apphcauen snecjl-.
ally described one form which my invention
Imay asume 1n practice, it will be understosd
“that this form of the same iz shown for pm—-
5 poses of illustration and that the invention
" may be modified and embodied in
other foims without departing from 1’[,-::

. "_._.Sp]Ilt or the scope of the appended claims.

20

| 25 ber COHIIJI'ISIIIU' relativel Y INov ab]e aleimel

for ¢ effecting

said apparatus as a whole

" What I claim-as new and desiy e m secure
by Letters Patent is:. - .
D 1 In an electric commllwﬂ- medmmqm aQ
~ casing . havlnfr a daambe
~ bers d Jf-“posed within said cham ber, cloctrical

~controlling apparatus disposed in said cham-
1te

\..fh.}

cument control and end

brackets, and means for 5}.1L.:1}31y omiding
along said SUP-

~ porting members with Sa,ld bi rac 2kets engag-

30-11110' the latter:

2. In-an: electrlc cantroﬂmﬁ -mech n'i%m_

~a casing having a chamber, supporting rods

i(:dspoged Wlthm said chamber, a controller
~ disposed in said chamber campua’ ng rela-
- 35 tively. movable elements for effecting current

control; and means for slidably 7. ﬂmd ng -L,md{_..

- econtroller as a whole E‘L]ﬂﬁf‘ ‘sald mds

3. 111 an eleetmc conty Gilmm, 1*{?11‘111151‘"1.

~ a casing having a chamber, quapmtmﬂ rods

' f.I W

'*-~c11sposed Wlthl]ﬁl saic ehqmbm a co*ltloller-;
‘disposed in ‘said chamber 0011
twely movable elements for c,ﬁawiw current
~control and-a plurality of end br .J.(,Lt,.,h and
- means. for slidably.
“as a whole along: Sald mds W’lth ‘ud brackets*

1*111} o

| ﬂmdmﬂ' gntd.

engaging the latter‘.

50

a casmw hawi

4 In an. electric cont: (}H 1’1{1’ meg ham"s_n -
__ ne a chamber. %uppmtmﬂ rods
"qocmed thm said chamber, a controller
map“ ecd in said: chamber con 11:)1‘1@110 rela-
- tively movable elements for effecting cur-.
~rent control, |
necting - sal id br ackets,

b"r'fzclreta and. *OJS COn -

a,n d means

end

ably ¢ cuiding said. contr Olier as a W hole along

'_plmwhty of 51111]:)01*1111"}*-1‘0{1
- .comprising end brackets and p@mhe] con-
80 pecting rods, and a controller drum jour-
. naled at its oprm-srlte ends 1

~and means for slidably ouﬂmﬁ* sald con--

‘said - supporting - rods.
: eanﬂn‘w the latter.

'-rndﬁ

‘T\fwil..h]. | u: 1 ld

In an electric contm]lmn mwh Ism, a

troller as-a. v*hme alenﬂ* gma __ ;pportin-fr;

6 Ih an ELGCH‘IC controlhr\fr 111{101’1&111& 115

acjacent  the

sizdably g

‘a connector plug,
various

SU] 3{)04 ting mem-

}.LLL‘,—,E

onts 011{31‘ i-

_LQI f"h{:{ -

bl‘dCl‘;{)Lb :
.8 Co n‘tmhel?i

~said brackets,
~ controlling mechanism disposed in one of
said ehambers a power medium supply con-
nector plug- dlSQOSeQ adjacent the other

fchambu and mterlockmﬂ‘ means between-i--

5'_1,6_53_-,'22.5: '

a chamber rods disposed in said chamber,

plun connections secured to said. rads, a con-

trolier, anid means for slidably imldmgj said
controller along the rodr* I'elatlve to said
| _phw connectlons - - | L

7. In .an electric controlhnﬂ' mechamsm o

“a chamber, rods disposed in said chmhbel

plug connegtlons secured to said rods, a. con-
troller including spring fingers engageable

with .said plug conmctlonb and means for-
oulding said contloller" along 5&1(1;

rods. relatwe fo said plug connections.

8. In an electric controliing- mechanism, .
‘a controller and. oper‘ltlnfr Mmeans thelef()r;_ -'
-and. manual oper a,tmtr

H
i

S0

means including a tmnsve};sely extending -

rod and cooperatmg cear elements for con-
trolling the .operation “of sa1d cantwllel and '

moveient of said plag.

means mdudmﬂ coopex*a,tmg ogear elements

and a member extendmfr transversely of said
frame for mterlockmfr Sald Gontroller ‘md._-'

connector plug. -

10. In an electric contmllmo' -mechambm
amt‘j

N reverslble controller, a connector plug,

9. In an electric controllmo' ‘apparatus, 85

‘a frame, a controller, a connector plug, and-

00

manually operable controllmﬂ' means in-
cluding "a transversely extendmﬂr rod for

contr ollmfr the dlrectmn 1 Whlch sald re-

versible controller may be moved and Inser-
--:tmn and removal of said plug.

95

11. In an electric controllmcr meclmmsm ;o

2 (,ontrollel a connector plug and contr 0111119' '
means for smd controller and for said pluo‘--_
including a slidable operating element for
- said contloller and normally movable to
effect release of or locking of either said f_,on--

“troller or said connector plurr as desired.
12. In a mining machine, a machine frame !

~providing a. chambez havmn' closed walls
and one end opening throuﬂ’h one 6"1(1 of
‘said mining machine frame electric con-
trolling apparatus for the machme disposed .~
In sai d chamber, and means for permitting /%
-_the removal of said controlling apparatus

100

from said end of the machine longitudinally :

of said Chamber thI'OHG'h the ~open. end._i'

thereof.

1N, sald chainber,

14. In  a mining machine,

13. In a mining IIl‘lChlIle 2 machine fl ame 119
providing a chamber havmﬂ* ‘closed walls
and one end opening thrmwh one end of -
said mining machine frame electric con-
trolling apparatus for the machme disposed
and means including par- 12"
~allel guide 1110111}361:‘% for permitting the
_removafl of said controlling apparatus from
said end of the machine: 1011g1t11d1na113r of
said chamber throuﬂ'h the open end thereof.

chamber (128

formed om oppomte sides thereof electmc_;_f.' '

T



10

1,683,225

- said controlhncr mechamsm and smd con-

nector pluﬁ'. -
- 156, In a mining machine, chambers
formed 011 opposﬂ:{, sicles thewof electric
controllineg mechanism disposed in one of

- sa1d chambers, a power medium supply con-
other -

nector  plug disposed adjacent the
chamber, and imterlocking means including
a bI’EL‘lSVElSE‘ly extending rod between said
controlling mechanism and salcdl connector

plug. .
16. In mining machine, 'c*hfl,mbew

formed on oppomte sides thureot electric
controlline mechanism disposed 1 one of
sald chambels a power medium supply con-
nector plug chsposed acdjacent the other

- chamber, and interlocking means including

| elemen

a,nd said connector plug.
- 17, In a mining maehme a machme frame

' §

80

‘means permitting the s
trical apparatus longitud mallv of the frame-
from - S:Elld chambels through the open ends

an. 1nc.

‘between said contr ollmn Il”leChLlIHHlll

providing a plumhtv of lonmtudmﬂly ex-

tending chambers each having closed walls
and one end opening through one end of said -
‘mining machine frame, ele(::tmcal apparatus

disposed within each of said chambers, and
liding of said elec-

thereof.
18, In a mining m%chme 0 111‘1(3]11116 fJ; ame

having closed walls and an open end, electric
contr olhnn apparatus disposed within said

frame mcludmo a controller and a rheostat,

and means for permitting the removal of

- said controller and rheostat longitudinally

"

- 4H

ir{)

K5

i)

from one end of said machine through the
open end of said frame.

19. In a mining machine, a machine frame
having closed W‘tHS and an open end, electric

CO ntlolhnfr apparatus disposed within said

Frame. mcludmn a controller and a rheostat,

and means meludmo* parallel guide members
for permitting the removal of said controller
and rheostat lonﬂ*ltudmaﬂy from one end of

‘said machine through the open end of said

{rame. -
20. In a mining machine, a machine Jimme.

providing c51:):-:1(,ed lonmtudmally extending
clmmbels each having closed walls and one

‘end opening thr ounh one end of said mining
machine frame, a controller cisposed 1n one.
of said chambers and a rheostat in the other,
~and means for permitting the removal of
sald controller and rheostat longitudinally

through the open ends of said chambers from

said end of the mining machine.
21. Ina mining machme a2 machine frame

providing hterally spaced 10n01tud1na,lly eX-
tendmo chfunbers each having closed walls
and one end opening thxouoh one end of

8 Jld 1]11111110 ma chine *1¢1me# d COHtI'OHel clis-

posed in one of said chambers and a rheo-

sta
mhd i*w.mt*u,a.lm g yhmsm& 2 mfl mmn** PO

lined transversely dlsposed rotatable

i the other, supporting brackets for

o

cluding rods cooperating with said brackets
for 1)(11'11111 1y the removal of said contr oller

and rheostat l(mmtudm‘tlly through the open

ends of snid chambers at one. end of s‘ud
machine frame. o |
29 In a nunmn machme a nmchme fI a1

comprising a removable section and. another

section provided with parallel longitudinally

extending chambers cach of said chambers |

havingy closed walls and an open end nor-

‘mally “closed by said removable section, an

d{,(,llli‘ll controlling apparatus disposed in
eachh of said 511.111111){,1.;:, and means for per-

mitting the removal of said apparatus longi-

tudnmlh tmm sald chambers through the
open encls
upon removal of said frame section. =

23. In an electric controlling meclmmsm

a rotatable controller shaft “Ldapted on 1‘0-—
tation in opposite directions from a given

thereof at one end of said machlne'-

5

80

position to produce different cucmts and

means 1ncluding reciprocable means
rangec cm**w]ly with said shaft for:selee-
t1v elv controlling the direction in whmh sald
shaft may be rotated. ' -

24, In an electric eontrollmfr mechamsm;
ixed axis
and adapted on rotation in opposite direc-

a contr oller shatft mtatable about a

tions from a given position to produce dif-

ferent Cucmt%,, and means including recti-
linearly reciprocable means armngud Ccoax-
1ally with said shaft for selectively control-

ling the direction in which said shaft may be
rotated, -

25. In an electric controlhno* mechamsm
a rotatable controller shaft adapted on 1o-
tation i opposite directions from a given
position to produce different c:mrcmts, ancd
means 1ncluding rotatable means reciproca-
ble 1(.,01:1]111@%1'13? m a line parallel to a line

wallel to said shaft for selectively con-

‘Lmlhnu the direction in which Sclld c:haﬂft
may be rotated.

96. In an electrie mntwllmn Inechamqnl-
a 10tatable controller shaft fl.dapted on ro-

tation in opposite directions from a given

position to produce different (*11'L111t% and

means including a member having a plu-

ality of longitudinally offset ()ppabltely ex-

tundmn peripheral grooves rotatable with

satd alntt, and a stationar v element engag-

img 1n said grooves for controlling the di-
rection 1n w 111(,11 sald 1-otatf1ble shaft mav
be lotqted | -

In an electric contr olling mechanism,

A wtqmble and reciprocable Hhﬂﬁ; ‘1d‘1pted

“on rotation in opposite directions from a
given position to produce different circuits,

and means mcluding movable means recip-
rocable wchlmemhr with said shaft for se-

satd shaft mav be 10t1ted

98. In at elsetric Lmlimlhnw I]lfld’l*inlull’lq-

I |

it ]1 l{"t lllfril{]tk‘il j“" T"ULJ_“F‘! *5351 i, hnﬁii ff‘-[“_#

r-I,H-ti &i,ldpitil ﬁ{i H};Jdiiﬁ'ﬂ H! ‘Jppﬂhlﬁﬂ ﬁ;#ﬁ{ﬂfﬂ |

-ar-

80
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tuchnally
with qa,ld shaft .and a stationary abutment

for contmlhno* the {:111'8@1:1011 111'
a _whlch said shaft may be rotated. .
~ .99, In an electric controlling mcchamsm,
| __'d eontroller'operﬂtmfr member nmmullv 0=
“tatable to operate the controller, a connector
plug, and means including a- rotatable mem-
ber lying on the same side of and disposed
each of the same for con-
trolling the operation: of the eontroller op-
- erating member and the 1@11’10?&1 of the con-

{rnector plug:

5*member

transversely of -

tions fl‘(nn & glwn pOSlthll o 02 oduce difs

fetent: va:trcmtsj and means ineluding a longi-
‘reciprocable member rotatable.

30: ¥n an electrm eontmllmg meehamqm

. '?_.j_-q, controller operating member, a. cennectorr
- plug, and independently- manually operable
~ means: controlling . the - operation of
member and the rémoval of
~ dluding a. %ubstantmlly horizontal rotatable
~ shaft operativé in different positions to per-
- mit operation of 'the: controlier opemtm o
- member and the withdrawal of said plug.
31. In an electric controlling mechanism;

sald

mt&tﬁb]se member; and means for control-

. :'lmg the dirdetion of rotation of said mem-.
~ber ihcliding a member rotatable therewith

- and having n pair of. spaced oppositely ex-

..7"'3':"'3“:".ﬁ'tendmfr 2 gmbves therein connected by a

- orOoove taxtendmg lﬁngltudmally of said meni-

‘ber, & mermber extending into said groove.

~and meahq for mwmg 011@ of said 11191111)@1‘* '

a rotatable member, and means for _
Iing the (:1rect10n of rotation of said mems-

- groove eﬁtendmp Jlongitudinally
| ._membel

a cuntr 1 ler:

sald phw 1n- -

wmtﬁm to the othel‘ LU control th{, (111*{30131011 .
35

of rotation of said frst ment]oned mem--

ber. . _
32. In an dectmc cantrohmg mechamsm

ber includi ng w memb% rotatable therewith

on’tml-—_

40 -

and having a pair of spaced oppositely ex-

tendmw grooves therein

a member extending
oroove; mld means for moving “said seeond

ment one d meliber ¢

frst mentioned member.. . -
- 33. In an eleetnc controlling me“hamsmﬁ

ment of said plug.

wnd operating means therefor,
A connector plug and manually Upu"atmg.
means including a member having . mtntqble? :
and 1"901])1‘0&1131@ movement for cortroll Iing
‘the operation oi mld con‘tmller qnd move-

connected by &
of said
into  sald
46
ppositely longitudinally
to effect control of the movemem ot asmd _'

34. In ah electric eontmlhzw mecham%m;; --

4 controller and me“l{dﬂg means therefor,a =
“and  manual opemtmg._:
means in’ Iudmﬂ' a member hﬂVlIlﬂ‘ ‘rotatable
and . reciproen l}]e movement. and a transe
versely extending. rod  for. controlling the

connector - plug;

opwatmn of said- cunfmller- and Iilmremcni

of said plug. -
In tegtmmnv Wh{?I’B‘Jf I ﬂfﬁ’x nw 51frnature

CHARLES W WYMATN
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