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To all whom it may concern: 
Be it known that I, WVILMAR F. Lnnr, a 

citizen of the United States, residing at 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented new and 
useful Improvements in Motor-Controllers, 
of which the following is a full, clear, con 
cise, and exact description, reference being 
had to the accompanying drawing, forming 
a part of this specification. 
This invention relates to improvements in 

motor controllers and is particularly use 
ful for electrically propelled ore bridges 
and the like. 
One of the objects of the invention is to 

provide improved means for limiting the 
skewing action of a traveling bridge or other 
device and enabling the same to be readily 
squared for continued operation. 
A further object is to provide means for 

arresting the movement of both ends of the 
bridge or other device upon skewing there 
of and for thereafter permitting movement 
of one end of the bridge to square the same 
while insuring against further movement of 
the opposite end of the bridge ‘until squared. 

Various other objects and advantages of 
the invention will hereinafter appear. 
The accompanying drawing illustrates 

one form of the invention applied to a stiff 
legged ore bridge, and the same will now be 
described, it being understood that the in 
vention is not limited to the speci?c form 
thereof or application of the same selected 
for the purpose of illustration. 
In the drawing, Figure 1 is a schematic 

view showing in top plan a bridge provided 
with driving motors and skew limit 
switches; and Fig. 2 is a diagrammatic view 
of the control means for the motors of 
Fig. 1. 

Referring to Fig. 1 the bridge is schemati 
cally illustrated as comprising a cross beam 
3 provided at opposite ends with stiff or 
non-articulated legs 4 and 5 having rollers 
6 to travel on tracks 7. The left hand end 
of the bridge is provided with a propulsion 
motor 8 operating the left‘hand rollers 6 
through suitable driving connections, as 
illustrated, while the right hand end of the 
bridge is provided with a similar propul 
sion motor 9 to drive the right hand rollers 
6, Further, the bridge is equipped with two 

skew limit devices 10 and 11 for its left 
hand end and two similar devices 12 and 
13 for its right hand end. The devices 10, 
11, 12 and 13 are all of like construction 
and of conventional form. Each comprises 
two spring closed double pole switches a——b 
and c—cl and a pivoted operating member 
14 disposed therebetween and movable in 
opposite directions to open said switches 
selectively. The switches and their operat 
ing members are carried by the bridge and 
the operating members 14 have forked eX 
tensions 15 straddling the rails 011 which 
the bridge travels whereby said members 14 
are operated by lateral play of the bridge 
and are moved in opposite directions ac 
cording to the direction of play. Thus the 
members 14 operate the various switches 
a—b and c—cZ in different combinations ac 
cording to the action of the bridge, but, due 
to the connection of the switches, the same 
are functionally dependent upon skewing 
action of the bridge, as will hereinafter ap 
pear. 
In operation, if the bridge is traveling 

in the direction of the arrow and it skews 
to advance its right hand end then the mem 
bers 14 of devices 10 and 12 move in a coun 
ter~clockwise direction to open switches 
a—b thereof, while the members 14 of de 
vices 11 and 13 operate in a clockwise di 
rection to open switches c——cZ thereof. On 
the other hand, with the bridge traveling in 
the same direction, skewing motion to ad 
vance the left hand end thereof effects move 
ment of the members 14 of switches 10 and 
12 in a clockwise direction to open their 
switches c——0l while effecting movement of 
the members 14 of devices 11 and 13 in a 
counter-clockwise direction to open their 
switches a-—b. It will thus be apparent that 
when the bridge is operating in a reverse 
direction the operation of the limit switches 
upon skewing action of the bridge will be 
similar to that above described. ‘ 
Referring now to Fig. 2, the motors 8 and 

9 are illustrated as controlled by electromag 
netic switches in turn jointly controlled by 
manual means and the above-described skew 
limit switches. The motor 8 is shown as 
provided with electromagnetic switches 16 
and 17 to control the continuity of circuit 
and direction of operation thereof, and a 
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master controller 18 for energizing switches 
16 and 17 selectively. Motor 9 is provided 
with similar magnetic control switches 19 
and 20 and a master switch 21. For sim 
plicity of illustration the motors have been 
shown without any provision for accelera 
tion and speed regulation thereof but it is 
to be understood that any preferred means 
may be provided for such purposes. 
The power circuits for the two motors are 

identical and therefore the description of 
the circuitsyof one will suHice for both. Con 
sidering the control of motor 8, closure of 
the switch 17 completes circuit from line L 
by conductor 22 through the upper contacts 
of said switch, by conductors 23 and 24 
through the motor armature A from left to 
right, by conductor 25 through the lower 
contacts of switch 17, by conductor 26 
through the motor ?eld winding F, by con 
ductor 27 to line L’. On the other hand, 

_ closure of switch 16 completes circuit from 
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line L by conductor 22 through the upper 
contacts of said switch, by conductor 25 
through the motor armature A from 
right to left, by conductor 2% through 
the lower contacts of said switch 16, 
by conductor 26 through the ?eld wind 
ing F, by conductor 27 to line L’. Thus pro 
vision is made for operation of the motor 8 
and in a similar manner motor 9 in opposite 
directions, and for the illustrated layout of 
limit switches it will be assumed that the 
magnetic switches 17 and 20 effect opera 
tion of the motors in such a direction as to 
drive the bridge in the direction of the ar 
row, Fig. 1. 
The control circuits, Fig. 2, have been laid 

out to correspond with the limit switch ar 
rangement shown in Fig. 1 and the reference 
characters employed for the several poles of 
the limit switches serve to identify the po 
sitions thereof in Fig. 1. The energizing 
circuit of each of the magnetic switches in 
cludes one pole of each of the four limit 
switch devices. For example, the energizing 
circuit of switch 17 includes the pole c of 
device 10, the pole at of device 12 in series 
with pole 10c, pole a of switch 11 in parallel 
with pole 10c and pole c of device 13 in par 
allel with-pole 12”‘. Thus by reference to 
Fig. 1 it will be observed that skewing ac 
tion of the bridge in either direction while 
the bridge is traveling in the direction of 
the arrow will deenergize switch 17 to‘ stop 
the motor 8. If, for instance, the bridge 
skews to advance itslright hand end then 
switch 17 is deenergized by opening of 
the poles 12a and 13fa whereas if the bridge 
skews to advance its left hand end switch 17 
is deénergized by the opening of poles 10c 
and 111‘. If, however, the bridge merely 
shifts laterally then according to its direction 

or poles 
l1‘ and 12*‘, but this will not effect the switch 
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17 in view of the parallel connections of the 
several poles. Thus while the four limit 
switch poles under discussion function upon 
skewing action of the bridge they do not 
effect the operation of the motor upon mere 
shifting of the bridge without a skewing 
tendency. The arrangement of limit 
switches in circuit with the winding of 
switch 20 is relatively the same as that dis 
cussed in connection with switch 17 so that 
when the bridge is traveling in the direction 
of the arrow, Fig. 1, switch 20 will also be 
de'energized upon skewing'of the bridge in 
either direction. Likewise switches 16 and 
19 correspond with one another in arrange 
ment of limit switches so that both of the 
same are deenergized upon skewing move 
ment of the bridge in either direction during 
travel of the bridge in a direction opposite 
to that indicated by the arrow, Fig. 1. Thus 
the limit switches provide for stopping of 
both motors under all skewing conditions. 
Moreover, these limit switches necessitate the 
establishment of special connections for re-v 
starting the bridge after arrest thereby, for, 
whenever the bridge skews the limit switches 
open the energizing circuits of all four mag 
netic switches. To meet such conditions 
means are provided whereby when the 
master controller of the leading motor is 
returned to off position the open limit 
switches in circuit with the control switches 
of the lagging motor are shunted. This en 
ables the lagging motor to be restarted to 
square the bridge and thus restore all limit 
switches to closed position whereupon the 
master controller of the leading motor may 
be operated to start its motor for continued 
operation of the bridge. The means just de 
scribed includes a switch 26 associated with 
master controller 18 whereby when said con 
troller is in off position said switch 26 par 
allels limit switches 12b and 18d with limit 
switches 126 and 13”, at the same time paral 
leling limit switches 10‘1 and 11b with 
switches 10b and 11d. Also, said means in 
cludes a switch 27 similarly associated with 
the master switch 21 to parallel limit 
switches 10“ and 11‘EL with switches 10a and 
11°, at the same time paralleling limit 
switches 12a and 13e with switches 120 and 
13a. With such provisions a circuit may al~ 
ways be completed for the energization of 
the proper switch to advance the lagging 
end of the bridge. However, for reasons 
which will be readily apparent, it is desired 
to provide means to also necessitate return 
of the controller of the lagging motor to oil' 
position prior to re-starting. To this end a 
resistance r is associated with each master 
controller so as to be included in circuit with 
the windings controlled thereby when the 
controller is moved from starting position to 
any of its running positions, thereby pro 
viding aninterlock. , .7 _ ._ 
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The control circuits above mentioned may 
be traced as follows: That of switch 17 may 
be traced from line L by conductor 28 to 
contact 29 of master controller 18 to right 
hand segment 30, by conductor 32 through 
the winding'of switch 17 by conductor'33 
through the limit switches 10° and 11a in 
parallel, by conductor 34 through limit 
switches 12a and 13° in parallel, by conduc 
tor 35 to line L’. When, however, the mas 
ter controller is moved to any running posi 
tion it disengages segment 30 from contact 
29 and through a contact 36 and segment 37 
establishes a maintaining circuit for switch 
17 through resistance 7'. With the limit 
switches 12a and 13° open and the master 
controller 21 in off position, then an alterna— 
tive energizing circuit for the magnetic 
switch 17 may be traced to conductor 34 as 
already described, and thence by conductor 
38 through switch 27 of master controller 
21, by conductors 39 and 40 through the 
limit switches 12° and 13a in parallel to con 
ductor 35 and line L’. The energizing cir 
cuit of magnetic switch 16 is completed by 
reverse operation of the master switch 18 to 
engage its contact 29 and its left hand seg 
ment 41 from which circuit it extends by 
conductor 42 through the winding of switch 
16, by conductor 43 through limit switches 
10EL and 11° in parallel, by conductor 410 
through limit switches 128 and 13a in par 
allel to conductor 35 and line L’. Then 
when the master switch is moved to engage 
its contact 36 and segment 44 the resistance 
r is included in circuit with the winding 
of switch 16. The alternative circuit of 
switch 16 when its limit switches 120 and 
13a are open extends as already traced to 
conductor 40 and thence by conductor 39 
through switch 27 of master controller 21, 

' by conductors 38 and 341 through the limit 
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switches 12a and 13°, by conductor 35 to 
line L’. 
The circuits of switches 20 and 19 are in 

all respects similar to those of switches 17‘ 
and 16 respectively so that it is needless 
to speci?cally describe the same. It will, 
of course, be understood that the energiz 
ing circuits of switches 20 and 19 are con 
trolled by the master controller 21 and that 
the alternative connections for said switches 
extend through switch 26 of master con 
troller 18. , 
While the controller has been illustrated 

as applied to a stiff-legged bridge, it will 
be apparent that it is also applicable to ar 
ticulated bridges and susceptible of advan 
tageous use in various other relations. 
What I claim as new and desire to se 

cure by Letters Patent is: 
1. In a controller for the propulsion mo-' 

tors of an ore bridge‘ or the like, in com 
bination, separate controlling devices for 
the motors, a skew limit mechanism adapt 

ed to act upon said devices to arrest both 
ends of the bridge or other device upon 
skewing thereof and means for thereafter 
rendering one of said controlling devices 
temporarily operable independently of said 
limit mechanism for squaring the bridge. 

2. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combi~ 
nation, separate controlling devices for the 
motors, a skew limit mechanism adapted to 
act upon said devices to arrest both ends of 
the bridge or other device upon skewing 
thereof and means for thereafter rendering 
one of said controlling devices temporarily 
operable independently of said limit mech 
anism for squaring the bridge but only 
while the other device is maintained inop 
erative. - 

3. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combi 
nation, separate starting devices for the mo 
tors, a skew limit mechanism adapted to act 
upon said starting devices to arrest both 
ends of the bridge or other device upon 
skewing thereof and means for thereafter 
rendering each of said devices temporarily 
independent of said limit mechanism for 
squaring the bridge or other device. 

4. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combi 
nation, separate starting devices for the mo 
tors, a skew limit mechanism adapted to act 
upon said starting devices to arrest both 
ends of the bridge or other device upon 
skewing thereof and means for thereafter 
rendering each of said devices temporarily 
independent of said limit mechanism but 
subject to selection thereby for squaring the 
bridge or other device. 

5. In a controller for the propulsion mo‘ 
tors of an ore bridge or the like, in combi 
nation, separate controllers for the motors, 
a skew limit mechanism common to said 
controllers for arresting both ends of the 
bridge or other device upon skewing there 
of and means whereby one of said control~ 
lers is permitted operation to square the 
bridge while the other is insured against op‘ 
eration until the bridge is squared. 

6. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combi 
nation, separate controllers for the motors, 
a skew limit mechanism common to said 
controllers to arrest both ends of the bridge 
or other device upon skewing thereof and 
means whereby after stopping of the bridge 
said controllers are operable subject to se 
lection by said limit mechanism to square 
the bridge or other device. 

7. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combina~ 
tion, separate controllers for the motors, 
a skew limit mechanism common to said‘ 
controllers to arrest both ends of the bridge 
or other device upon skewing thereof and 
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means whereby after stopping of the bridge 
said controllers are operable subject to se 
lection by said limit mechanism, and to 
off positioning of one, to square the bridge 
or other device. 

8. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combi 
nation, separate controlling devices for the 
motors, a skew limit mechanism common to 
said controlling devices to arrest both ends 
of the bridge or other device and means as 
sociated with one of said controllers to tem 
porarily remove the other from the control 
of said limit mechanism for squaring the 
bridge or other device. 

9. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combi 
nation, separate controlling devices for the 
motors, a skew limit mechanism common to 
said controlling devices to arrest both ends 
of the bridge or other device upon skewing 
thereof and inter-control means for said 
controlling devices whereby one upon return 
to off position renders the other independ 
ent of said limit mechanism for squaring 
the bridge or other mechanism. 

10. In a controller for propulsion mo 
tors of an ore bridge or the like, in combi 
nation, separate controlling devices for the 
motors, a skew limit mechanism common to 
said controlling devices to arrest both ends 
of the bridge or other device upon skew 
ing thereof and inter-control means for said 
controlling devices whereby each upon re 
turn to off position renders the other tem 
porarily independent of said limit mecha 
nism for squaring the bridge or other de 
vice. 

11. In a controller for the propulsion mo~ 
tors of an ore bridge or the like, in combi 
nation, separate controlling devices for the 
motors, a skew limit mechanism common to 
said controlling devices to arrest both ends 
of the bridge or other device upon skew 
ing thereof and inter-control means for said 
controlling devices whereby the same upon 
return to off position render one another 
thereafter operable subject to selection by 
said limit mechanism to square the bridge 
or other device. ' 

12. In a controller for a plurality of mo~ 
tors, in combination, separate starting cle 
vices for the motors normally operable in 
dependently of one'another and common 
means acting upon said starting devices to 
stop their respective motors and to there— 
after render one of said starting devices 
temporarily dependent upon predetermined 
positioning of a part of the other. 

13. In a controller for a plurality of mo 
tors, in combination7 separate starting de 
vices for the motors normally operable in 
dependently of one another and means act 
ing upon said devices to cause them to sis 
multaneously stop their respective motors 
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and to render subsequent operation ‘of one 
dependent upon “oif” positioning of the 
other for a temporary period. 

14. In a controller for a, plurality of mo 
tors, in combination, separate starting de 
vices for the motors normally operable in 
dependently of one another, means acting 
upon said devices jointly to cause them to 
stop their respective motors and inter-con 
trolling means for said devices rendering 
one of the same thereafter operable but only 
upon predetermined positioning of the other 
for a temporary period. 

15. In a controller for a plurality of mo~ 
tors, in combination, separate starting de— 
vices for the motors normally operable in 
dependently of one another, means acting 
upon said devices jointly to cause them to 
stop their respective motors and inter-con 
trolling means for said devices rendering 
one of the same thereafter operable but only 
upon predetermined positioning of the 
other pending return of said means to nor 
mal position. i 

16. In a controller for a plurality of mo 
tors, in combination, separate starting de 
vices normally operable independently of 
one another and means acting upon said de 
vices jointly to cause them to stop their re 
spective motors and inter~controlling means 
for said devices to render each subsequently 
operable but only by predetermined posi 
tioning of the other. 

17. In a controller for a plurality of mo 
tors, in combination, separate starting de— 
vices for the motors normally operable in 
dependently of one another, means govern 
ing said devices to effect circuit interruption 
thereby and inter-controlling means for 
said devices to render the same subsequently 
operable but subject to selection by said 
means and to predetermined positioning of 
the next device. 

18. In a controller for a plurality of mo 
tors, in combination, separate starting de 
vices for the motors normally operable in 
dependently of one another, an emergency 
stopping mechanism common to the motors 
and acting jointly upon said starting de 
vices and inter~controlling means for said 
devices to render one of said devices inde 
pendent of said limit mechanism in the in 
terim between the operation of said mecha 
nism and restoration of the same to normal 
position. 

19. In a controller for a plurality of mo 
tors, in combination, separate controllers for 
the motors each controller including elec 
tro-responsive means to control the motor 
circuit and a master switch therefor, an 
emergency stopping mechanism acting 
jointly on the electro-responsive means of 
said controllers to deénergize the same and 
inter-connections between said controllers 
whereby after operation of said mechanism 
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predetermined positioning of the master 
switch of one controller renders the other 
controller responsive independently of said 
stopping mechanism. 

20. In a controller for a plurality of mo 
tors, in combination, separate controllers for 
the motors, each controller including elec 
tro-responsive means to control the motor 
circuit and a master switch therefor, an 
emergency stopping > mechanism acting 
jointly on the electro-responsive means of 
said controllers to deénergize the same and 
interconnections between said controllers 
whereby predetermined positioning of the 
master switches thereof renders the control 
lers selectively responsive independently of 
said mechaism. 

21. In a controller for the propulsion mo 
tors of an ore bridge or the like, in combi 
nation, separate controlling devices for the 
motors, a limit mechanism common to said 
controlling devices and acting thereon to ef 
fect simultaneous arrest ‘of both motors and 
means adapted after arrest of the motors to 
render one of said controllers independent of 

said limit mechanism to restart its respec 
tive motor but such independence being re 
stricted to a limited movement of the bridge 
or the like. ~ 

22. In a controller for the propulsion mo‘ 
tors of an ore bridge or the like, in combi 
nation, separate controllers for the motors, a 
skew limit mechanism common to said con 
trollers and acting thereon to eifect arrest 
of both motors and means adapted after ar 
rest of both motors to render said control— 
lers effective independently of but subject to 
selection by said limit mechanism for re 
starting their respective motors and the in 
dependence of said controllers with respect - 
to the limit mechanism being con?ned to 
limited movement of the bridge or other 
device. 
In witness whereof, I have hereunto sub 

scribed my name in the presence of two L 
Witnesses. 

WILMAR F. LENT. 
Witnesses: 

TEKLA BAsT, 
H. WATSON. 

Copies of this patent may be obtained for ?ve cents each, by addressing the “Commissioner of Eatents, 
Washington, D. G.” 
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