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UNITED STATES 

1,556,831 

PATENT OFFICE. 
CHARLES. W. WYMAN, OF CLAREMONT, NEW HAMPSHIRE, ASSIGNOR TO SULLIVAN 

MACHINERY COMPANY, A CORPORATION OF MASSACHUSETTS. 

ELECTRIC CONTROLLING MEANS. 

Application filed November 23, 1921. 

To all whom it may concern: 
Be it known that I, CHARLEs W. WYMAN, 

a citizen of the United States, residing at 
Claremont, in the county of Sullivan and 

5 State of New Hampshire, have invented 
certain new and useful Improvements in 
Electric Controlling Means, of which the 
following is a full, clear, and exact specifi 
cation. 

10 My invention relates to electric controlling 
means, and more particularly to controlling 
means for use in connection with mining 
machines. 
An object of my invention is to provide an 

l5 improved controlling mechanism. Another 
object of my invention is to provide an 
improved interlocking controlling mecha 
nism. A further object of my invention is 
to provide an improved controlling mecha 

20 nism permitting the operation of the motor 
controlled thereby in opposite directions while 
preventing the reversal of said motor except 
after the parts of the controlling mechanism 
have been returned to a predetermined posi 

25 tion and a controlling member thereof has 
been manipulated in a predetermined man 
ner. A still further object of my invention 
is to provide an improved controlling 
mechanism provided with improved means 

30 for preventing the movement of the con 
troller handle in a direction to effect opera 
tion of the motor in a direction not desired. 
A still further object of my invention 
is to provide improved manually control 

35 lable controlling mechanism for an electric 
motor comprising simultaneously control 
lable reversing and resistance controlling 
means and means for preventing the opera 
tion of said means in other than the desired 
manner. A still further object of my inven 
tion is to provide improved means for con 
trolling a mining machine motor having an 
interlock with the current supply or connec 
tor plug whereby the latter cannot be 

45 inserteed or withdrawn except with the 
controller locked in off position. 

In the accompanying drawings I have 
shown for purposes of illustration one foll: 
which my invention may assume in prac 

50 tice, together with two illustrations of pos 
sible adaptations thereof. 

40 

Serial No. 517,621. 

In these drawings.-- 
Fig. 1 is a plan view with parts broken 

away of a mining machine of the well known 
long wall type provided with the illustrative 55 
form of my improved controlling system. 

Fig. 2 is a plan view of a portion of the 
machine shown in Fig. I with parts broken 
away and on an enlarged scale. 

Fig. 3 is a detail of the connector inter- 60 
lock. 

Fig. 4 is a side elevation with parts re 
moved of the improved controller mech 
anism in its illustrative form and also 
showing certain of the control elements in 65 
elevation or in dotted lines. 

Figs. 5 and 6 are respectively views in 
Veltical transverse section on the lines 5-5 
and 6-6 of Fig. 4. 

Figs. 7 and 8 are wiring diagrams for 70 
D. C. and A. C. motors. 

Fig. 9 is a detail section on the line 9-9 
on Fig. 5. 

In the illustrative form of my invention 
I have shown the same adapted for use with 75 
a D. C. motor, but it will be understood 
that with a simple change in the wiring 
connections as illustrated in Fig. 8 and a 
variation in the number, relative position, 
and dimensions of the controller arms, this 
mechanism may be equally well applied to 
alternating current motors. 

In the illustrative embodiment thereof 
my improved controlling mechanism is 
arranged upon a mining machine having a 85 
main frame 1 in which there is mounted a 
motor 2 (shown in dotted lines in Fig. 1) 
adapted to drive a cutter chain 3 on a cut 
ter bar 4 and likewise adapted in a well 
known manner to effect feeding movement 90 
of the machine by means of sprockets 5, 6, 
7 and 8 and a suitable flexible feeding mem 
ber. My improved controlling mechanism, 
which is generally designated 9, is enclosed 
in a compartment 10 arranged at the opera- 95 
tor's end of the machine and at one side 
thereof. This mechanisim comprises a drum 
type controller member, generally desig 
nated 11, a series of stationary contacts 
generally designated 12 cooperating there- 100 
with, sets of contacts genei'ally designated 
13 and 14 carried by the controller 11 and 
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operative respectively during forward and 
reverse running of the motor, means gener 
ally designated 15 for controlling the direc 
tion of rotation of the drum type controller 
11, and means generally designated 16 for 
controlling the insertion and removal of a 
connector plug 17. 
As the reverse segments and the resistance 

control segments are similar in arrange 
ment, but disposed relatively opposite to 
each other on the controller member, it will 
suffice to describe one set of these members. 
In Fig. 2 the movable contacts used in re 
verse running alone are shown. Supported 
upon suitable clamping members 20 adapted 
to be secured to a controller shaft 21 are a 
series of arcuate control members respec 
tively designated 22, 23, 24, 25, 26 and 27, 
the first of which is of such length, as, after 
making contact, to renain in constant con 
tact with the stationary contact member 
with which it cooperates throughout the en 
tire remaining turning movement in one di 
rection of the shaft 21 from its mid-position, 
while the contacts 23, 24, 25, 26 and 27 are 
set in spiral relation and progressively con 
tact with and pass beyond the cooperating 
stationary contacts, the members 22 to 27 
being connected in series with each other. 
Located next to the member 27 and mounted 
similarly upon the shaft 21 are a series of 
herein, five reverse contact segments, each o 
these being in length equal substantially to 
the member 22 and so disposed as to make 
contact with their respectively cooperating 
stationary contacts simultaneously with the 
contacting of the member 22 with its sta 
tionary cooperating contact. These reverse 
members are designated, respectively, 28, 29, 
30, 31 and 32 and are connected as shown in 
the wiring diagram of Fig. 7. It will be 
noted that each of the several members 22 to 
32 is insulated from the shaft 21 by means 
of insulating material as is shown at 33. 
Pivotally mounted upon clamping members 
34 secured to a stationary bar 35 but insu 
lated therefrom by insulation 36, are a series 
of stationary contacts 37 to 47, each of which 
is resiliently held in its extreme position 
toward the drum controller by a spring 48 
and limited as to its movement in that direc 
tion by a stud and nut 49. Flexible connec 
tors 50 lead from these stationary contacts 
to connector means 51 to which the various 
connections to the resistance, etc. are made. 
Suitable insulated partition members indi 
cated at 52 are supported by a rod 53 in such 
Jnanner as to space the various members 22 
to 32 and 37 to 47. Adjacent the operators 
end of the shaft 21 is provided a disc-like 
ember 54 having a flange 55 provided 

thereon and suitably serrated as indicated at 
56 to cooperate with a spring actuated bell 
crank 57 to releasably lock the controller 
shaft in various positions. The bell crank 

57 is held as to its upper end which is pro 
vided with a roller 58 in engagement with 
the flange 55 by means of a spring 59. The 
disc or collar member 54 is provided between 
the opposite series of notches 56 with a pair to 
of projecting abutment members having 
faces disposed in opposite directions, but, 
longitudinally staggered relative to the 
1:enber 54 so that only parts of their ad 
jacent faces are actually opposite each other. s 
These abutment members which are desig 
nated, respectively, 61 and 62 may be best 
(bserved in Figs. 2, 5 and 9 and it will be 
olbvious from these facts that by reason gif 
the staggered relation of the members, 61 so 
and 62 it is possible for a cooperating lock 
ing finger 63 to be moved to such position. 
with respect to these abutment members as 
to permit rotation of the shaft 21 in either ". 
direction while preventing rotation in the as 
other, or to such position as to prevent ro 
tation of the shaft 21 in both directions en tirely. The finger 63 is carried upon a shaft 
64 which is slidably mounted near the ends 

the members 61 and 62 in a suitable bear- 90 ing 65. At its opposite end the shaft 64 is 
!' vided with a rack carrying member 66 

with which there meshes a pinion 67 mount 
e'd upon the lower end of a vertically dis 
"" manually controlled shaft 68. e 95 
latter is provided with a thumb nut 69 and 
is movable to change the position of the 
shaft 64 to provide for forward or reverse - 
inning rotation of the drum operating 

shaft 21. 00 
An indicator plate 70 surrounds the upper 

end of the shaft. 68 and is adjustably fixed 
by slotted connections and screws 71 to the 
top of the machine frame and is likewise 
provided with stops 72 and 73 for limiting 105 
the movement of the thumb nut in such man 
ner as to provide for the proper positioning 
of the shaft 68 and so P the finger 63 for 
forward or reverse running. 
A second shaft 74 Ea with a pinion lo 
interineshing with the pinion 67 cooper 

::tes by means of a flattened portion 76 with 
tl, spring, 7 and a locking plunger 78 car 
ried by the spring to interlock with a socket 
9 in the connector plug 17, and to release 115 

the connector plug when the parts are in the 
position shown in Fig. 2, that is with the 
! :king ?inger 63 in position to prevent rota 
tion of the shaft 21 in either direction. It 
Will be noted that as the thumb nut 69 is 120 
titled in opposite directions, the shaft 74 
will likewise be turned and the member 77 
st 1: loved as to force the projection 78 into 
the socket 79 and so prevent withdrawal of 
the plug except when the controller is not 125 
only in off position, but locked in of posi 
tion. 
The wiring diagrams shown in Fig. 7 will 

like it readily apparent how the mechanism 
So far described is connected. The station- 130 
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ary contacts 37 to 47 will be noted in the 
center, with the main line wires connected to 
the buttons or contacts 37 and 47. The re 
sistance will be noted to lie between the but 
tons 38 and 42 with suitable connections be 
tween various points in the resistance and 
the several buttons. The button 43 will be 
noted to connect to one end of the series field, 
the button 44 to one of the brushes, the but 
ton 45 to the other of the brushes; the utton 
46 is connected to one end of the silunt field, 
whose other end is connected to the button 
38, the shunt kick coil shunts the buttons 3S 
and 46. The forward contacts 22 to 32 will 
be noted at the lower side of the figure, it 
being noted that the contacts 22 to 27 are 
connected in series, that the contacts 2S and 

20 

25 

30 

35 
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29 are connected together, and that the con 
tacts 30, 31 and 32 are connected. The op 
positely moving or reverse running resist 
ance controlling contacts 22 to 27 will be 
noted to be connected similarly to the first 
ones. The contacts 28 and 30 are connected 
together and the contacts 29, 31 and 32, are 
connected together. The effects of moving 
the shaft 21 in opposite directions are so 
obvious from the diagram that it is believed 
that to increase the length of the specifica 
tion by a detailed description of the various 
events as the parts are turned is unnecessary. 
In Fig. 8 the wiring diagram for a three 

phase A. C. motor is shown. Here again 
there are eleven stationary buttons, or con 
tacts, 37 to 47. Instead, however, of hav 
ing two series of movable contacts carried by 
the shaft 21, there are four series, two for 
forward running and two for reverse, these 
series being so arranged that the first series 
coming into engagement with the stationary 
buttons upon rotation of the shaft 21 will 
connect the windings of the motor in star, 
while a continued movement bringing the 
second series of movable contacts into oper 
ation will result in the connection of the 
windings in delta. It is believed that this 
description will be sufficient to render the 
operation of the device as modified for con 
trolling an A. C. motor obvious. 

Before taking up the mode of operation 
of the parts of the controller and its inter 
lock, it should be noted that the member 54 is 
secured by a set screw 81 to the end of the 
shaft 21 and is provided at its opposite end 
with a polygonal socket 82 with which a 
short operating shaft 83 interlocks, the lat 
ter being provided at its opposite end With 
an operating wheel 84. Now assume that the 
parts are all in the position indicated in Fig. 
2 of the drawings. It will be evident that 
the rack 66 is in such position as to bring the 
locking finger 63 opposite the longitudinal 
center of the member 54 and so as to be en 
raged by the adjacent ends of the members 
(31 and 62 if rotation of the shaft 21 is at 
tempted. It will accordingly be evident that 

3. 

the controller is positively locked in Juid-po 
sition. It will also be noted that by reason 
of the relation between the pinions 6 aid 
T5 the shaft 74 is in such position as to 
ring the lattened polition (3 thereof it 

jacent the spring lenbei' and to perilii. 
the later, accordingly, to with claw the lock 
ing pil S. so that the connego" plug lay be 
withdrawn. Before the shalf 
iated in either' i'ee it to stalt the not (;' 
controllier tilei'ekly, it wil; he recessary fi 
the shaft (3S to be turned in stic: ; ; ; aniel' as 
to love the heiniiper (33 loi igit litially allt 
free the ne: i.e. for 'ciation is Oile (i- 
rection. Assure tilat the lini i lit (39 is 
turned in a clockwise direction. i. e. to Wal'd 
the legend Forwari (), the ring (). Thi is 
will cause the heinbei (33 to 10 vetov: I'd the 
jeft in Fig. 2 and will free the shall 21 o' 
rotation in a clockwise direction, 'eferring 
to Figs. -i and 5, While preventing rotation 
thereoi in the opposite direction. It will 
thereupon be possible by turning the hand 
wheel S4 to calise the drun operating shaft 
21 to rotate and to connect the moto' for for 
Ward Funning and gi's dially cut out the re 
sistance foil the circuit. It will be noted 
that the turning of the shaft (3S has turned 
the shaft 4 and the pin S has been locked in 
place. If the plug it happened to be out at 
the time tihat the shaft (3S was turned, it will 
be impossible to replace it until all the parts 
had been noved back to initial position, Or, 
if in, it collid not be removed. It will also 
be apparent that the plug 17 must be shoved 
all the Way home Ol' else entirely relanoved, 
for otherwise the shaft 4 cannot lie turned. 
This prevents in ovelinent of shaft (5S except 
When the plug is either fully in, or altogether 
out. It will be apparent that the shaft 68 
cannot be turned to reverse the position of 
the locking finger (33 until after the member 
54 has been returned to mid-position, as the 
rim of the member 4 would interiere with 
longitudinal movement of the member 63. 
Upon reverse movement of the shaft 68, it 
will be evident that the shaft 21 can be ro 
tated in the opposite direction to that first 
described, but call not be oppositely operated. 
From the foregoing description it will be 
clearly apparent that both the controller and 
the connector plug are under control of a 
locking means which, when it releases the 
plug, locks the coni Poiler and vice versa. 
While I have in this application specifi 

cally described one for in which my invention 
may assume in practice, it will be understood 
that this for in of the same is shown for pur 
poses of illustration and that the invention 
may be modified and embodied in other 
forins of the same without departing from 
its spirit or the scope of the appended claims. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. In an electric controlling mechanism, 
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a controller member movable in opposite 
directions from a given position to produce 
different circuits, and means including 
movable means comprising only a sin 
gle rectilinearly movable element for se 
lectively controlling the direction in which 
said member may be moved. 

2. In an electric controlling mechanisian, 
a controller member movable in opposite 
directions from a given position to produce 
different circuits, and means including a 
member having a plurality of offset con 
trolling surfaces movable with said con 
troller nienber and an abutment unenber 
for controlling the direction in which said 
controlling member inay be noved. 

3. In an electric controlling techanism, 
a controller member movable in opposite 
directions from a given position to produce 
different circuits, and means including 
member's one of which is movable with said 
controller member for holding the latter 
in said given position or freeing the same 
for movements in said opposite directions, 
said lineans while permitting movealent in 
one direction preventing movement in the 
opposite direction, one of said members 
presenting oppositely disposed overlapping 
abutment surfaces and the other an abut 
ment portion adapted to cooperate with 
said surfaces. 

4. In an electric controlling mechanism, 
a controller member movable in opposite 
directions from a given position to produce 
different circuits, and means including a 
member movable with said controller mem 
ber and an abutment member rectilinearly 
movable longitudinally of said controller 
member for controlling the direction in 
which said controller member may be 
moved. 

5. In an electric controlling mechanism, 
a controller, a connector plug, and means 
separate from each of the same for con 
trolling the operation of the controller and 
the removal of said connector plug. 

6. In an electric controlling mechanism, 
a controller and operating means there 
for, a connector plug, and independently 
manually operable means for controlling 
the operation of said controller and re 
moval of said plug. 

7. In an electric controlling mechanism, 
a controller having operating means there 
for, a connector plug, means whereby said 
controller is movable to a plurality of suc 
cessive positions while said plug is in an op 
erative position, and independently man 
ually operable means for controlling the 
operation of said controller and movement 
of said plug operative in one adjusted po 
sition to permit operation of said controller 
while preventing insertion or removal of 
the plug. 

8. In an electric controlling mechanism, 

1,556,881 

a Qontroller having, operating means there: . for, a gaanector plug, and separate inder 
pendently manually operable means forcon trolling the operation of said controller said 
movement of said plug Qperative in one ad- p justed positiqn to persitinertion or For 
:loval of said plug while looking said.cgn 
troller against, operation. 

9. In an electric controlling mechanism, 
a revelsing switch, a connector plug, and llanually operable controlling means sepa 
i’ate from each of the same. E. the direction in which said reversing swith 
may be moved and insertion and 
of the plug. ; : . . . . . 

10. In an electric controlling mechanisp, 
il reversing switch, a connector plug, means . . 
for operating the reversin lith, and 
means separately contralled for locking said 
reversing switch against movement in either 
direction or for freeing it for movementia 
One or the other direction, said means being 
operative also to control said plug. ' " 

11. In an electric controlling his i. 
oved g. a rotatable controller ES be mov in opposite directions, a releasable connector 

plug, and manual 
Ole to lock, said controller against rotatign 
while releasing said, connector plug and to lock said connector plug Gi releasing 
said controller. -- 

12. In an electric controlling "is a rotatable. controller adapted to be rota 
in opposite directions, a releasable connector plug, and manually controlled means op 
erable to lock said controll 

to lock said connector plug while releasing 
said controller, said means being operative 
on opposite actuation thereof to permit. s 
posite actuation of said controller E. 
locking said connector, plug irrespective of 
its direction of st h 

13. In a controlling mechanism, a rotate 
able drum, and means for controlling the di 
rection of rotation of said drum including a 
member rotatable with said, drum, and have ing a pair of spaced 9ppositely facing wings 
carried thereby, so disposed as to provide a 
notch between said wings with shoulders 
disposed at opposite ends of said notch, and 
a member longitudinally movable with re 
spect to said notch, and wings and adapted 
to cooperate therewith to centrol the direc 
tion of rotation of said drum. 

14. In a controlling mechanism, a rotat 
able drum, and means for controlling the di 
rection of rotation of said drum including 
a member rotatable with said drum and hav ing a pair of spaced oppositely facing wings 
carried thereby so disposed as to provide a 
notch between said wings with shoulders 
disposed at opposite ends of said notch, a - 
member longitudinally movable with respect 
to said notch and wi 
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Jperate therewith to control the direction of 
said drum, and means including a rack, a 
rotatable pinion and means for rotating 
said pinion for controlling said locking 
0S. 
15. In an electric circuit controlling 

mechanism, a plug operative when removed 
to open said circuit, a controller rotatable 
to make or break the circuit and means in 
cluding a longitudinally movable shaft co 
operating with said controller to control the 
operation thereof, and a rotating shaft co 
operating with said plug to control insertion 
and removal thereof, and common operating 
means for said shafts for interlocking said 
connector plug and said controller. 

16. In an electric controlling mechanism, 
a controller, a connecting plug, and indepen 
dently operable means for controlling the 
movement of said controller operative on 
movement to release the latter to first lock 
the plug. 

17. In an electric controlling mechanism, 
a controller, a connecting plug, and inde 
pendently operable interconnected control 
ling means E. operative on movement 
to release said plug to first lock said con 
troller. 

18. In an electric controlling mechanism, 
a controller, a connecting plug, and inde 
pendently operable means for controlling 
said controller and plug operative to pre 
vent release of the former unless the latter 
is in full circuit closing position or totally 
removed. 

19. In an electric controlling mechanism, 
a controller, a connecting plug, and inde 
pendently operable means for controlling 

said controller and plug operative to pre 
vent release of the former when the latter is 
partially inserted. 

20. In an electric controlling mechanism, 
a controliet' inormally innovable to successive 
positions, and a connector plug, and con 
trolling means for said controller and for 
said plug including an independently mov 
able element normally movable to effect re 
lease or locking of either of said devices as 
desired. 

21. In an electric controlling mechanism, 
a controllel member movable in opposite 
directions from a given position, a connector 
plug, operative connections between said 
member and plug whereby one of the same 
is adapted to control the other, said connec 
tions including relatively movable rack and 
pinion elements, and means whereby upon a 
predetermined relative movement thereof 
said member may be moved in one of said 
directions. 

22. In an electric controlling mecha 
nism, a controllel member movable in op 
posite directions from a given position, a 
connector plug, operative connections be 
tween said member and plug whereby one 
of the same is adapted to control the other, 
said connections including relatively mov 
able rack and pinion elements, and means 
whereby one of said relatively movable ele 
ments may have extreme positions and op 
erative to allow said controller to be moved 
in opposite directions when said positions 
are obtained. 
In testimony whereof I affix my signa 

ture. 
CHARLES W. WYMAN. 
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