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This invention relates to motor controls gener 
ally and in its more specific aspects is directed 
to a plurality of inter-connected starters includ 
ing motor reversing elements and adapted to 
prevent motion in one or more of said motors 
when one of them is reversely rotated or stopped, 
in which some of same motors may be rotated 
forwardly while others are reversely rotated and 
in which any one of the motors may be reversely 
rotated at any time without regard to any rotat 
ing movement of any of the other motors. 
The object of this invention is to provide a sys 

ten of interconnected motor starters remotely 
located from each other to control the direction 
of rotation of the motors as well as the stopping 
of the same motors depending upon the setting of 
the reversing Switch for each starter. 
A further object of the invention is to pro 

vide a plurality of interconnected motors and 
starters therefor that are remotely located one 
from the other in which all motors may be stopped 
from the starter of one of the motors but a lesser 
number of motors may be stopped from the 
other of the starters. 
Another object of the invention is to provide 

a plurality of motors, each independently started, 
whose starters are interconnected in Order to 
prevent the forward rotation of some of said 
motors while other of said motors are stopped 
or reversely rotated. 
A still further object of the invention is the 

provision of a drive for a mine conveyer System 
including a main conveyer belt, a lateral conveyer 
belt and room conveyer belt, the motor starters 
for the drive motors of said conveyers being in 
terconnected and in which the lateral and room 
conveyers are required to be at rest while the 
main conveyer is reversely rotated or stopped. 
A still further object of the invention is to pro 

vide in a conveyer system for a mine, a plurality 
of independently driven conveyers arranged such 
that each succeeding conveyer belt receives ma 
terial from the preceding one and in which the 
final drive may not be reversed without stopping 
the preceding conveyers and further, in which 
the final conveyer may be driven forwardly while 
the preceding conveyer may be driven reversely. 
Another and still further cbject of the inven 

tion is to provide in a mine conveyer system a plu 
rality of independently motor driven conveyers 
whose motor starters are interconnected and in 
which the control for any conveyer prevents mo 
tion in the preceding conveyer to avoid clogging 
at the terminal of any preceding conveyer. 
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are to increase the flexibility of control, decrease 
operating hazards to both operators and machines 
due to clogging at conveyer terminals, decrease 
maintenance costs, and to give the Operator at 
the terminal end of the final drive the power to 
forwardly start all preceding motors providing 
the manual control switches, therefor, have not 
been disturbed. 
Other and further objects of the invention will 

occur to those skilled in the arts to which this 
invention pertains as the description proceeds 
which taken in connection with the accompany. 
ing drawing, sets forth a preferred embodiment 
of the invention but such disclosure is not to be 
construed as a limitation of the invention which 
is limited only by the appended claims and any 
and all modifications, alterations, and variations 
of Structure coming within the Spirit and scope 
thereof are deemed to be included herein. In the drawing: 

Fig. 1 shows a schematic wiring diagram of 
the motor control system Superposed on a sche matic conveyer layout. 
Fig.2 shows a line diagram of a mine conveyer 

System with a schematic representation of the 
notor drive and controls therefor. 

Fig. 3 shows a view of the reversing switch of 
One of the motors in position for reversely rotat 
ing the motor connected thereto. 
The operation of conveyer systems in mines 

involves the use of individual drives for each con 
Veyer. These systems are so constructed and ar 
ranged that one conveyer discharges onto a suc 
ceeding Conveyer with the final or terminal con 
Weyer discharging into mine cars or other suit 
able conveyances for transporting the ore to the 
mine mouth. These conveyers are often of great 
length, the final or main conveyer being many 
time Several thousand feet in length. Discharging 
onto the final or main conveyer are a plurality 
of lateral conveyers each of which may be one 
thousand to fifteen hundred feet in length. Dis. 
charging onto the lateral conveyers are room 
Conveyers of about three hundred feet in length. 
It is apparent, therefore, that the operator of the 
main conveyer who is stationed at the discharge 
end is not able to see the terminals of the lat 
teral conveyers or the loading or discharge ends 
of the room conveyers. When changing cars at 
the discharge end of the main Conveyer, the op 
erator must stop the motion of the main con 
veyer and in order to keep the main conveyer 
clear, it is necessary to not only stop the for 
ward motion of the lateral conveyers but the for 

Other and still further objects of the invention 55 ward motion of the room conveyer belts and in 
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doing so, it is further necessary that any preced 
ing conveyers be at rest or in reverse motion 
although succeeding belts may be forwardly ro 
tated. Also, if any one of the motors is stopped 
by reason of voluntary or involuntary action as 
by opening of the circuit breaker due to overload, 
all preceding motors Will be simultaneously 
stopped. This invention provides a notor con 
trol system enabling the foregoing operational 
sequences and to enable the stopping of all con 
veyers from a station at the discharge end of 
the main conveyer. The system of control more 
extensively detailed hereinafter provides a mas 
ter control station at the discharge end of the 
main conveyer and with provision for stopping 
the main conveyer at a plurality of places along 
its length, some of the controls for the purpose 
being located preferably at the discharge ends 
of the lateral conveyers and further providing 
means in the control circuit for the lateral con 
veyers for stopping their motion from any of 
several locations along length of said conveyer 
these control stations may be located, preferably 
at the discharge ends of the room conveyers. 
The objects, advantages, and purposes set forth 

above are achieved in a mechanism and motor 
control system shown in the accompanying draw 
ing in which is the drive motor for the main 
conveyer belt 2 and operatively connected there 
to through appropriate gearing. The motor ill 
lustrated is of the compound type but is not line 
ited to that form of motor. A starting circuit is 
illustrated which comprises incoming conductor 
3 having disconnect switch & inserted therein and 
terminating on one end of the blow out or Over 
load coil 5 and thermal element is of circuit 
breaker then by way of conductor 3, and the 
fixed and movable contact, and associated mech 
anism of the circuit breaker and thence by 
means of conductor 9 leads to starting resistance 
a which limits the initial flow of current to the 
motor while it is gaining speed. Conductor 
leads from resistance 6 to One side of a hold 
out or timing coil. 2 and conductor 3 leads fron 
coil 2 to one of the contacts 3 of feversing 
switch 9. The diametrically opposite contact 
SS has conductor is secured thereto leading 
thence to series field and thence to conductor 
G8 forming the other side of the incoming line. 
Diametrically disposed contacts 2 and 2 of re 
versing switch 9 by means of conductor 22 and 
23 lead to armature 24 of motor . The starting 
resistance and hold-out coil 2 are in Series 
with each other and are primarily also in series 
With armature 28, therefore coil. 2 is energized 
by the starting current of the motor thereby 
holding contactor 25 and Switch 39 open. Short 
ly after the closing of the circuit breaker and 
the energization of coil 2, contactor 25 and its 
associated Switch 39 will close thereby shunting 
resistance 0 and coil 2 by means of conductors 
26, 2 and the elements of contactor 25, conduc 
tor 2 being connected to conductor 3 whose re 
lationship to the motor circuit is described above. 

Discharging onto main conveyer belt is a plu 
rality of lateral conveyers 28, 28 etc. each driven 
by its individual drive motor 29. Only one belt 
28 is shown complete and its opposite end is ap 
propriately supported on a suitable pulley (not 
shown). 

Fig. 2 shows a schematic line diagram of a con 
weyer belt layout for a mine system in which the 
belts or conveyers are indicated by lines bearing 
the same numbers as above, the drive motors for 
each of these belts indicated by circles bearing 
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2,872,180 
the same motor numerals as above. The rectan 
gles 32 in Fig. 2 represent the starting boxes hous 
ing Switches 4, 9, circuit breaker 7, and con 
tactor 25. Attention is invited to the fact that 
two or more room conveyers may discharge onto 
the lateral conveyers and an indefinite number 
of lateral conveyers may discharge onto main 
conveyer . As each room operation is completed, 
its equipment is moved to a succeeding room. 
The line diagram shows possible room, lateral 
and main conveyer belt combinations. 
Each of the motors 29 and 3 have the same 

Series and starting circuits and identical con 
trols and these along with the conductors, there 
for, have been assigned the same reference nu 
nerals as for motor . The shunt portions of 
the control circuits have different connections 
and each of these will subsequently be discussed 
in detail. 

it has been previously indicated that drive mo 
tor for main belt 2 can be stopped anywhere 
along its travel. This belt when reversed is used 
to carry materials and persons into the mine and 
suitable Switches are disposed along the length 
of travel of the main conveyer , some of which 
are preferably disposed adjacent the discharge 
ends of the lateral conveyers to stop the main belt 
and transfer men and materials to a selected lat 
eral conveyer 28. The switches for accomplish 
ing this result are placed in the start-stop con 
trol circuit which originates in line 3 back of dis 
connect switch 6 and comprises conductor 32, 
Switch 34, conductor 35 leading to the last lateral 
conveyer and its return has inserted therein a 
plurality of maintained-contact normally-closed 
Switches 36, referred to above, and terminating 
at One side of Switch 3, held in a closed position 
by Spring pressed latch 39. A spring 38 retracts 
or opens Switch 3 when overload coil 5 with 
draws latch 39. The circuit continues from 
switch 37 through conductor 40, to holding coil 
i, and by means of conductors 42 and 63 to the 
Iain conductor a thereby completing the cir 
cuit. From the immediately foregoing it is ap 
parent that upon the opening of any one of 
switches 36 the overload circuit breaker will have 
its holding coil de-energized thereby opening the 
circuit breaker . Switch 36 is the usual start 
stop switch associated with and located on or im 
mediately adjacent the starter. 
Closure of Switch 34 will therefore energize coil 

é, close circuit breaker i, energize motor and 
start operation of belt S. In the particular set 
ting of reversing switch 89 it is intended that the 
belt Will travel forwardly. Upon the closure 
of circuit breaker it will simultaneously close 
tail Switch & associated with the tail of the mov 
able element of circuit breaker . The circuit 
controlled by switch 68 originates in main line 3 
by having conductor 33 connected between the 
finovable element of circuit breaker and one side 
of switch 34. Conductor 5 leads to coil 46 of 
contactor 25 and conductor A completes the cir 
cuit by leading from the coil 66 to conductor 43 
and thence to main line 8. Energization of coil 
66 is therefore fixed as it is subject to a constant 
voltage while circuit breaker is closed and will 
cause Said coil to close contactor 25, shunting 
starting resistance to some time after the closing 
of circuit breaker as determined by the energi 
2ation of holdout or timing coil 2, the initial en 
ergization of which is relatively high as the result 
of the flow of the starting current therethrough 
and which current is initially high immediately 
upon the closing of circuit breaker . 
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Contactor 25 and hold-out col 2 and closing 

coil 4 constitute what is known as a differential 
switch which in this case is initially held Open by 
coil 2 until the motor starting current has de 
creased to a value where the energization of coil is 
46 is superior to that of coll 2. 
The circuit described thus far except for con 

ductor 35 and switches 3 inserted therein, is 
conventional in character. ASSociated with the 
starter are the auxiliaray interlocking circuits in 
with the other starters. One of these interlock- - - - 
ing circuits originates in the starter of motor 
in a conductor 48 connected to conductor 9 and 
therefore to line and leads to one side of switch 
4 associated with the tall portion of the mov- is 
able element of contactor 25 and is adapted to 
close upon the closure of contactor 25. Conduc 
tor 50 leads from the other side of switch 49 to 
one side of switch 5 Operated in timed relation 
with the reversing switch 9, usually mechani 
cally fixed thereto, These switches 9 and 5 
for ease of illustration, are shown as rotatable 
switches having a common axls and shown Con 
centrically disposed about said axis. A conduc 
tor 52 leads from the other side of switch 5 to 
one side of a switch 53 fixed to the reversing 
switch f 9 of the motor 29 driving lateral conveyer 
28. Reversing switch 9 of motor 29 driving con 
veyer 28 is constructed the same as corresponding 
switch for the motor f. 
A jumper 54 connects the other side of switch 

53 with One side of a second switch 56. Conduc 
tor 55 leads from the jumper 54 thence through 
start-stop switch 57, conductor 58 and main 
tained-contact normally-closed switches 59 and SS 
conductor 60 to one side of a switch kept 
in a closed position by spring pressed latch 2 
responsive to the overload coil 5 of the associated 
circuit breaker. A spring 63 opens switch 6 
upon release of latch 62. as a 
from the other side of switch to holding coil 
6 of circuit breaker and thence by conduc 
tors 65 and 66 to conductor 8. It should be 
borne in mind that while this control circuit 
originates in the circuit of motor f and termil- d. 
nates in the circuit of motor 29 that the main 
lines 3 and 8 for each of motors , 29, and 
3 are one and the same although not shown 
connected together on the diagram. 
From the immediately foregoing it is apparent 

that conveyer belt 28 and conveyer belt must 
travel forwardly, the reversing switch of mo 
tor 29 as shown being assumed to be adjusted 
for forward rotation thereof, the same as for 
motor . The holding coil 6T is electrically asso 
ciated with the operating circuit of motor . 
Upon the energization of coil 6 thereby clos 

ing circuit breaker 7, motor 29 will be energized 
and start operation of belt 2. 
The closure of the circuit breaker T for motor 

29 closes the circuit for the holding coil e for 
the contactor 25 for motor 29. This circuit origi 
nates in the movable element of circuit breaker 
T, and therefore connected to line 3, by means of OS 
conductor 6 and leads to one side of a switch 
8 associated with the tail portion of the movable 

element of the motor 29 circuit breaker and con 
ductor 89 leads to coil 70 and thence by con 
ductors 7 and 66 to line 8 constituting the O 
other side of the incoming lines. Coll 70 is adapt 
ed to close contactor 25 and its tail switch 3 a. 
predetermined time after the closure of circuit 
breaker T as determined by the setting of hold 
out or timing coil 12 and the starting current rs 

Conductor 4 leads. 40 

therein as previously discussed thereby cutting 
out resistance 0 and coll 2, 
The closure of contactor 25 for motor 29 sets 

up or initiates a control circuit for room con 
veyer motor 3 that originates in a conductor T2 
secured at its one end to conductor 9 and there 
fore to conductor 3 through circuit breaker T and 
its other end is Connected to one side of switch 
73 associated with the tail portion of the movable 
element of contactor 25. Conductor 74 leads from 
the other side of the Switch 3 to one side of a 
switch 75 associated with the reversing switch 
for motor 29. Another conductor 76 leads from 
the other side of Switch 75 to one side of a switch 
77 associated with the reversing switch 9 for the 
motor 3. 
Attention is at this point invited to the fact 

that switches 53, 56, and 75 are presented as 
rotatable switches as in the case of the same 

to switch for motor and whose axis of rotation is 
the same as that of the reversing switch 9 such 
that switches 53, 56, and 75 may be opened or 
closed as the case may be simultaneously with the 
shifting of reversing switch 9. 
Switch 9 of motor 3 has another control 

switch 78 thereon and concentrically arranged 
therewith the same as with the other reversing 
switches 9. Between two adjacent sides of each 
of the switches 77 and 78, a jumper 79 is con 

so nected as illustrated and leading off from this 
jumper is a conductor 80 having a normally 
closed switch 8 connected thereto and on the 
other side of said switch 8 a conductor 82 is con 
nected leading to a switch 83. Switch 8 f is nor 
mally placed somewhere near the loading end 
of belt 30 such that the operator may stop motor 
3 at his election. Switch 83 is the usual stop 
start switch, associated with the motor starter. 
A conductor 84 leads from Switch 83 to one side 
of switch 85 normally held closed by a spring 
pressed latch 86 that is retractable by overload 
coil 5 and enables switch 85 to be opened by 
spring 87. Conductor 88 takes off from the other 
side of switch 85 and leads to one side of holding 
coil 89 for the motor 3 circuit breaker T. A con 
ductor 90 leads from the coil 89 to the conductor 
8, constituting the other side of the line. It will 

be noted that the circuit just described Originates 
in line 3 of the motor 29 but terminates in the 
line 8 of motor 3. The renarks above with re 
spect to the relationship of the conductors 3 and 
8 of each of the starters applies hereto. Since 

these lines are common, there is therefore, a 
completed circuit. This connection assures that 
motor 29 is electrically linked to motor 3, that 
motor 3 can rotate reversely to motor 29, must 
stop when 29 stops or both move in the same 
direction. Immediately upon the closure for cir 
cuit breaker 7 of motor 3, another circuit for 
the holding coil 94 of related contactor 25 is com 
pleted that originates in conductor 9 connected 
to the movable element of circuit breaker T and 
is therefore connected to conductor 3 that leads to 
One side of a Switch 92 associated with the tail 
piece of the circuit breaker for motor St. Con 
ductor 93 leads from the other side of switch 92 
to the holding coil 94 for contactor 25. The func 
tion and method of closure of said contactor are 
the same as for the previously discussed similar 
element for motors f and 29. Conductor 95 leads 
from coil 94 to conductor 8 by way of conductor 
90 to complete the circuit for the holding coil 

. 
Shunt field 96 for each of the motors is con 



4. 
nected by means of conductor 9 to conductor 8, 
thence through circuit breaker to incoming 
conductor 3 and by means of conductor 98 to con 
ductor 8, thereby making it the identical connec 
tion for each of motors , 29, and 3. 
The previously discussed circuits for each of 

the motors , 29, and 3 f are based on the as 
sumption that the several reversing Switches 9 
are adjusted such that the conveyers 2, 28, and 
3 are to run forward. Assume that One of the 
switches 34 or 36 is opened or that motor is 
overloaded thereby opening Switch 37. The ac 
tion in the motors 29 and 3 will be identical since 
their control circuits are series connected. The 
opening of either of said switches 3, 36, or 3 
will immediately de-energize coil causing cir 
cuit breaker to open. This opens Switch 
associated with the tail piece of the circuit breaker 
opening the contactor 25 circuit for motor . 

in the particular illustration, this would occur 
immediately upon the opening of circuit breaker 

because the opening of that Switch opens all 
the other circuits because they are connected 
therethrough. The opening of circuit breaker 
opens switch 33 thereof and de-energizes con 
ductor 9 and also de-energizes holding coil 6 of 
contactor 25, thereby opening SWitch 49 which 
opens the circuit to holding coil 67 of circuit 
breaker for motor 29, thus stopping motor 29. 
This action opens circuit breaker a for motor 29 
and switch 68 and de-energizes wire 6, also open 
ing the circuit to coil 89. The next action is 
that of opening circuit breaker for the motor 38 
since its holding coil 89 has been de-energized be 
cause of the de-energization of conductor 6. It 
is thus apparent that no forward motion of motors 
29 and 3 will take place following a stopping of 
notor . 
Assume now that reversing switch 89 of motor 
has been rotated 90° which will open switch 58 

and reverse the connections to and from motor 8. 
It will be observed that the motor and con 
veyer 2 will now reversely rotate and that the 
circuit is open to holding coil 6 for the circuit 
breaker of the motor 29. Even though Switch 
5 might be closed this would not cause motor 29 
to start by reason of the opening of Switch 5 as 
previously stated. Since motor 29 cannot start, 
it is obvious by reason of the control circuits de 
scribed above, that motor 3 cannot Operate be 
cause the switch 3 in the energizing circuit for 
holding coil 89 for motor 3 is open. Therefore, 
motors 29 and 3 cannot rotate forwardly while 
motor is rotating reversely, Motor , when ror 
tating reversely, is subject only to the control of 
switches 33, 36, and overload Switch 3 in the 
coil & circuit. 
Assume now that the reversing Switch. 9 of 

motor 29 has been rotated to the position of 
Fig. 3. It will now be possible to start motor 29 
because a new circuit to coil 67 has been estab 
lished which comprises conductor 99 connected 
to conductor 3, switch 56 on Switch 9 which is 
now closed, conductor 55 through jumper 54, 
switch 5, conductor 58 having switches 59 there 
in, conductor 60, switch 6, conductor 64, coil 67, 
and conductors 65, and 66 to conductor A8. It 
will be noted, however, that switch 5 is now open, 
thereby opening the circuit to holding coil 89 of 
circuit breaker for motor 3, thus preventing 
any forward rotation of motor 3 i. 
Assume that the reversing switch 9 for motor 

29 (see Fig. 3) is set for reverse operation, it will 
be possible to operate motor forwardly. The 
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reason for this is that the only connection be 
tween motors and 29 is through conductor 52. 
aven though Switch 49 is closed, switch 53 will 
be open thereby causing motor to operate in 
dependently of motor 29 although motor 3 is 
still subject to motor 29 as set forth above. By 
the same token, motor 29 may operate forwardly 
while motor 3 rotates reversely because upon 
rotating reversing switch 9 for motor 3, a new 
circuit for coil 89 is established, originating in 
conductor 00 connected to conductor 3, contin 
uing through switch 8, jumper 9, conductor 
89, switch 8, conductor 82, switch 83, conductor 
8é, Switch 85, conductor 88, coil 89 and conduc 
tor 90 to conductor 8. 
From the foregoing, it should be apparent that 

in the event motor stops for any reason as by 
opening switch 34, motors 29 and 3 will immedi 
ately stop but switches 4, 57 and 4, 83 will remain 
closed until manually opened. Should motor be 
reversely rotated, then motors 29 and 3 will also 
stop or remain at rest and if the respective re 
versing switch for each motor is rotated 90, then 
those motors too may rotate reversely. It is 
further possible to rotate motor forwardly, mo 
tor 29 reversely, hold motor 3 at rest or rotate 
it reversely and it is possible to rotate motor 29 
forwardly and hold motor 3 at rest or reversely 
rotate it. Under no condition will any motor 
rotate forwardly if its succeeding motor is not 
irotating forwardly although a preceding motor 
may rotate reversely or be at rest. Each of the 
conveyers 4, 28, and 30 driven by the respective 
motors 8, 29, and 3 in their reverse rotations 
and movements, are subject only to stopping 
by means of an interruption or opening of the 
circuit of the circuit breaker holding coils of 
their respective motor starters and are not stop 
pable from the starter of a succeeding motor. 
The above described circuit prevents the clogging 
at the conveyer terminals and reduces all the 
hazards accompanying same. 
The interconnection described above, under 

certain conditions, provides for a sequential start 
ing of motors A, 29, and 3 without manual at 
tention and in the forward direction. Assume 
e.g. that motor has been stopped for any rea 
son by merely opening switch 34 whereby switches 
4, 57 and 6, 83 for motors 29 and 3 respectively 
will remain closed thereby placing the respective 
motors 29 and 32 in condition for starting when 
the circuit breaker holding circuits for each have 
been closed under the influence of the starter for 
motor . When switch 34 is again closed circuit 
breaker a will close and motor a will start to 
Operate and when the starting current of motor 
has decreased sufficiently after a lapse of time 

after the closing of circuit breaker , contactor 
25 Will be closed. Closing of contactor 25 of the 
starter for motor a will close switch 49 and also 
the circuit of holding coil S7 thereby starting 
motor 29. When the current energizing coil 2 
and motor 29 has decreased sufficiently after a 
predeterminied time after the closing of circuit 
breaker , contactor 25 of the starter for motor 29 
will close thereby closing switch 73 and circuit 
for holding coil 89 thereby starting motor 3. 
ContactOr 25 of the starter for motor 3 will close 
when the energizing current for motor 3 and its 
Control coil 2 decreases a sufficient amount. 
It is apparent that there will be a sequential 

starting of the Several motors 29 and 3 in the 
forward direction when switches 4, 57 and 4, 83 
are kept closed as for instance when either switch 
84 or 36 is merely opened, after which it is again 
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closed. This sequential starting is based upon 
the lapse of time between the closing of circuit 
breaker and contactor 25 including its tail 
switch for motors and 29 since the contactors 
and tail switches of each motor control the 
starting of the preceding conveyer or conveyers. 
The control exercised in the operation of the se 
quential starting of the several motors is based 
upon the relative energization of the operating 
coils of the contactor 25 after the closing of cir 
cuit breaker 7 of the several starters and which 
in turn depends upon the reduction of the start 
ing current as the speed of the motor increases. 

It is thought that the circuit outline for three 
motors will suggest the connections for any num 
ber of motors by a continuation of the control 
circuits described. That which is regarded new, 
novel, and useful and which is sought to be pro 
tected by Letters Patent of the United States, is 
as follows. 

I claim: 
1. In a motor control system, the combina 

tion; a reversible drive motor for a main con 
veyer; a reversible drive motor for a lateral con 
veyer; a reversible drive motor for a room con 
veyer; a starter including a reversing switch for 
each motor; means interconnecting each of said 
starters; means in the motor starter for said 
main conveyer and included in said interconnect 
ing means to stop said lateral conveyer motor 
and said room conveyer motor; and means aSSOci 
ated with said main conveyer motor starter and 
included in said interconnecting means to prevent 
the forward rotation of said lateral and room 
conveyer motors while said main conveyer mo 
tors is reversely rotated. 

2. In a motor controlling system; a reversible 
first motor; a second reversible motor; a third 
reversible motor; a plurality of starters, one for 
each of Said motors; circuit means connecting 
the starters for said first and second motors; 
circuit means connecting the starters for second 
and third motors; means in said first mentioned 
circuit means to stop all of said motors; means 
in said Second mentioned means to stop said Sec 
Ond and third notors; means in the Starter for 
said first motor to prevent the forward rotation 
of said second and third motors during the re 
verse rotation of said first motor; and means in 
the starter of Said Second motor to prevent rota 
tion of said third motor; each of said means op 
eratively associated with each of said intercon 
necting meanS. 

3. In a conveyer System including a plurality of 
conveyers; a first conveyer and a reversible drive 
motor therefor; a Second conveyer and a revers 
ible drive motor therefor; a third conveyer and a 
drive motor therefor; an individual starter for 
each of said motors; means associated with the 
starter for said first motor to stop motion of all of 
Said conveyers; means associated with the starter 
for said second motor to stop said Second and 
third conveyers but allowing continuation of 
movement of Said first conveyer; means associ 
ated with the starter for said first motor to pre 
vent forward movement of Said second and third 
conveyers while said first conveyer is reversely 
moved; and means associated with the starter 
for said second motor to prevent forward rotation 
of said third conveyer while said Second conveyer 
is reversely rotated and allowing said first con 
veyer to be moved forwardly or reversely. 

4. In a motor driven conveyer system including 
a plurality of conveyers; a first conveyer and a 
motor to drive same; a second conveyer discharg 
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5 
ing onto said first conveyer and a motor to drive 
same; a third conveyer discharging onto Said 
second conveyer and a motor to drive same; a 
plurality of motor starters, one for each of said 
motors, and each starter including a reversing 
switch, a contactor and a circuit breaker; closing 
coils for each of said circuit breakers and said 
contactors; circuit means connected between said 
first and second starters including a Switch actu 
ated by tme contactor of said first motor to stop 
said conveyers when the contactor and Switch are 
open; circuit means connected between said sec 
ond and third motors including a SWitch actuated 
by said contactor of the second motor to stop said 
second and third motors when said contactor and 
switch are open; and a holdout coil operatively 
associated with each contactor and energized by 
the starting current of its respective motor to 
control the closing of the contactor and its asso 
ciated switch whereby the contactor will have a 
time lag in its closing operation after the closing 
of its circuit breaker; the closing coils of said 
circuit breakers for the Second and third starters 
included in said circuits respectively; said circuit 
breaker, coils de-energized upon the opening of 
said circuits. 

5. in a motor control; a first motor; a second 
motor; a third motor; an individual starter for 
each motor; each starter including a contactor, a 
holding coil therefor, and a circuit breaker with 
a holding coil therefor; a first circuit extending 
between the starter for said first and second 
motors which includes the holding coil of the 
circuit breaker for said second notor; a Second 
circuit extending between the starters for said 
second and third motors which includes the hold 
ing coil for the circuit breaker for Said third 
motor; an energizing circuit for the holding coil 
for the circuit breaker of Said first motor; an 
energizing circuit for the holding coil of the cir 
cuit breaker for said Second motor; an energizing 
circuit for the holding coil of the circuit breaker 
for said third motor; each of Said energizing cir 
cuits having Switch means therein; means asso 
ciating said first circuit and Said energizing cir 
cuit for said Second motor; means associating 
said second circuit. With the energizing circuit for 
said third motor; Said circuits arranged such that 
all notorS may be Stopped upon the Opening of 
said energizing circuit for said first motor; and 
further arranged Such that only said second and 
third motors are stopped upon the opening of the 
energizing circuit for the holding coil of the cir 
cuit breaker for said second motor. 

6. In a mine conveyer System; a first conveyer, 
a motor for driving Same and a starter including 
a reversing Switch for Said motor; a second con 
veyer, a motor for driving same and a starter 
including a reversing Switch for said motor; a 
third conveyer, a motor for driving Same and a 
starter including a reversing switch for said mo 
tor; an auxiliary Switch operably associated with 
each reversing SWitch; a control circuit for the 
Starter of Said first motor and extending parallel 
to Said first conveyer; means connecting the aux 
iliary Switches; a plurality of switches arranged 
in said circuit extending parallel to said first 
conveyer; the opening of any of said Switches 
stopping all of said motors; said auxiliary 
Switches being so arranged that when said first 
motor is reversed said second and third motors 
are at rest and further, that said first motor may 
rotate forwardly while said second and third 
notors Operate reversely, 

7. In a conveyer system; a first conveyer; a 
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second conveyer discharging onto said first con 
veyer; a third conveyer discharging onto said 
second conveyer; a motor to drive each of said 
conveyers; a starter for each of said notors in 
cluding a reversing Switch; circuit means inter 
connecting each of Said starters; Switch means 
operatively associated with said circuit means to 
stop the motion of all of Said Conveyers, said 
switch means included in a circuit paralleling 
said first conveyer; means aSSOciated with said 
reversing switches to prevent the forward motion 
of said second and third conveyers while said 
first conveyer is at rest, said means also including 
other means to prevent the motion of any previ 
Ous conveyer when its following conveyer is mov 
ing reversely; and said means enabling some of 
said conveyers to operate forwardly while other 
of said conveyers are Operating reversely. 

8. In a motor control for a plurality of motors 
in combination; a first motor; a Second motor; a 
third motor; an individual starter for each motor 
including a reversing Switch, a circuit breaker and 
a contactor; a circuit interlocking the contactor 
and reversing Switch of the first motor starter 
with the reversing Switch and circuit breaker of 
the second motor; a circuit interlocking the con 
tactor and reversing Switch of the second motor 
with the reversing switch and circuit breaker of 
the third motor; a holding circuit for the circuit 
breaker of the first motor starter, the opening of 
said holding circuit arresting motion of all motors 
by opening said first contactor thereby opening 
each of said two circuits; a reversing of Said first 
motor opening said first mentioned circuit there 
by preventing the starting of Said Second and 
third motors; and a reversing of said second 
motor stopping said third motor by opening said 
Second mentioned circuit. 

9. A conveyer system; a first, second and third 
conveyer arranged in succession and transversely 
disposed, One with respect to the other; and indi 
vidual drive motor for each of said conveyors; a 
motor starter for each of Said motors, each 
starter including a starting resistance shunting 
contactor, a circuit breaker, a reversing Switch 
and auxiliary Switch means on each reversing 
switch; an independent holding circuit for the 
circuit breaker of the starter for said first motor; 
a holding circuit for the circuit breaker of the 
starter for said second motor; means connecting 
said contactor of said first starter, an auxiliary 
switch on the reversing switch of Said second 
starter and said holding circuit for the circuit 
breaker of said second circuit; a holding coil 
circuit for the circuit breaker of said third 
starter; means connecting the contactor of said 
second starter, a second auxiliary Switch on the 
reversing switch of said second starter, the 
auxiliary switch on the reversing switch for said 
third motor and the holding circuit for the cir 
cuit breaker of Said third motor; each of said 
conveyers stopping when the said holding cir 
cuit for Said first motor is broken; circuit means 
to cause said Second conveyer to run reversely 
while said first conveyer runs forwardly; and 
other circuit means to cause Said third conveyer 
to run reversely while said Second conveyer runs 
forwardly. 

10. In a mine conveyer system; a first, second, 
and third conveyer; an individual motor for each 
of said conveyers; a starter for each of said 
motors; control means to stop the motion of 
said second and third conveyers when said first 
conveyer has stopped; control means to prevent 
motion of said Second and third conveyers when 
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said first conveyer is reversely moved; control 
means to prevent motion of said third conveyer 
when said second conveyer is reversely rotated; 
and each of Said control means being so cona 
structed and arranged that any succeeding con 
Weyer may nove in a reverse direction to that 
of the preceding conveyer. 

ll. In a conveyer system; a plurality of con 
Weyers; an individual drive motor for each con 
veyer; a starter for each individual motor; cir 
cuit means connecting the starters of each of 
said motors; Said circuit means including switches 
to stop all conveyers preceding any conveyer that 
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has been stopped; and other means included in 
Said circuit means to prevent movement of any 
preceding conveyers to any one conveyer that 
has been reversed in its movement 

12. In a conveyer System; a first and second 
conveyer; an individual motor to drive each 
Conveyer; a motor starter for each motor includi 
ing a reversing Switch; a circuit connecting said 
Starters; means. aSSOciated with said first starter 
included in Said circuit to stop said second con 
veyer when said first conveyer has been stopped; 
and other means associated with said first starter 
and included in said circuit to prevent move 
ment of Said Second conveyer when Said conveyer 
has been reversed in its movement. 

13. In a conveyer system; a first conveyex"; a 
Second Conveyer discharging onto Said first con 
veyer; an individual drive motor for each cone 
veyer; an individual starter for each motor in 
cluding a reversing Switch, a contactor and a 
circuit breaker; an individual holding coil for 
each contactOr and circuit breaker; a control 
circuit for the holding coils of each circuit 
breaker; Said control circuits being co-extensive 
in length with the conveyers they control; a plu 
rality of normally-closed contact Switches in 
each circuit; a circuit connecting Said starters 
which includes the circuit breaker holding coil 
circuit of the starter for said second motor; the 
holding coil circuit for the motor for said first 
conveyer controlling the stopping of said second 
motor; and Said circuit having other means 
therein to prevent movement of said second con 
Weyer when Said first conveyer is in reverse move 
ment, 

14. In a conveyer system; a first conveyer; a 
Second conveyer; an individual motor for each 
conveyer; an individual starter for each motor, 
each starter including a reversing Switch, a cir 
cuit breaker and a holding coil for each circuit 
breaker; a holding coil control circuit for each 
starter; auxiliary Switches operatively associated 
with each reversing Switch; circuit means orig 
inating in the starter of said first motor and 
terminating in the starter of said second motor, 
the holding coil circuit for said second starter in 
cluded in Said circuit means; said auxiliary 
Switches preventing forward motion of said sec 
ond conveyer when said first conveyer is re 
versely moved. 

15. In a motor control system; a reversible 
drive motor; a starter for said motor including 
a circuit breaker, a contactor and an associated 
timing coil; a second reversible drive motor; a 
starter for said second motor including a circuit 
breaker and a contactor; holding coils for each 
of Said contactors and said circuit breakers; a 
circuit for the circuit breaker holding coil of said 
first starter; a circuit for the holding coil of the 
contactor of Said first starter including a switch 
aSSOciated with the circuit breaker of said first 
motor and adapted to close simultaneously there 
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with; a circuit for the circuit breaker holding 
coll of said second starter; a circuit connecting 
said starters which includes said circuit breaker 
holding coil circuit for Said second starter and a 
switch closable upon the closing of Said con 
tactor; means in said circuit connecting the 
starters to prevent the forward rotation of Said 
second motor when said first motor is reversely 
rotating and to prevent forward rotation of Said 
second motor when said first motor is at rest; 
a circuit for the holding coil of the Contactor of 
said second starter closable upon the closure of 
the circuit breaker for said second starter in 
cluding a switch associated with said circuit 
breaker in said second starter; said Second motor 
starting a predetermined time after the starting. 
of said first motor, and said timing coil govern 
ing the closure of its associated contactor and 
closure of said circuit connecting said starters. 

16. In a motor control System; a first motor; 
a starter for said motor including a reversing 
switch, a circuit breaker, a contactor and an 
associated timing coil; a second motor; a starter 
for said second motor including a reversing 
switch, a circuit breaker and a contactor; indi 
vidual holding coils for each of said contactors 
and circuit breakers; a circuit for the circuit 
breaker holding coil in the starter for said first 
motor; a circuit for the holding coil for the con 
tactor in the starter for said first motor includ 
ing a switch mechanically associated with the cir 
cuit breaker in said first starter and closable 
simultaneously with the said circuit breaker; a 
circuit for the circuit breaker holding coil in said 
second starter; a circuit connecting said starters 
which includes said circuit for the circuit breaker 
holding coil in said second starter and a Switch 
associated with the contactor in said first starter 
to close the circuit connecting the starters; a 
switch associated with the reversing switch of 
said first starter and a switch associated with the 
reversing switch in said second starter; said Sec 
ond motor started upon the closure of the con 
tactor in said first starter, said contactor closing 
a time interval after the closure of the circuit 
breaker in said first starter, said timing coil de 
termining the time of closing of said circuit con 
necting said starters; said switches associated 
with said reversing switches of said first and Sec 
ond starters preventing forward rotation of Said 
second motor when said first motor is reversely 
rotated and stopping of said second motor when 
said first motor is reversed; other switch means 
associated with the reversing switch for said sec 
ond starter includable in the circuit breaker hold 
ing coil circuit in said second starter enabling said 
second motor to rotate reversely while said first 
motor rotates reversely or is at rest; and said 
reversible switches simultaneously operable with 
switches mechanically connected thereto. 

17. In a motor starter; a circuit breaker and 
a holding coil therefor; a contactor, a holding 
coil therefor to close the contactor and a tin 
ing coil associated therewith; a reversing Switch; 
and a starting resistance; a circuit for the hold 
ing coil for said circuit breaker; a circuit for the 
holding coil for said contactor including a switch 
operable by said circuit breaker; said contactor 
having a time lag in closing after the closure of 
said circuit breaker, said time determined by Said 
timing coil; said contactor shunting said starting 
resistance; a switch means associated with said 
contactor and closable simultaneously therewith: 
switch means associated with said reversing 
switch; said last mentioned switch means con 
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nectible in series with said switch associated 
with said contactor to control other circuits con 
nectible thereto. 

18. In a motor starter; a circuit breaker and a 
holding coil therefor; a contactor, a closing coil 
therefor and a holdout coil initially opposing the 
closing coil, both coils operatively associated with 
said contactor; a starting resistance; a reversing 
switch; an auxiliary Switch means operatively 
associated with said reversing switch; a starting 
circuit including said circuit breaker, said resist 
ance, said timing coil, and said reversing switch; 
a circuit for the holding coil of said circuit breaker 
which upon closing effects the energization of the 
closing coil; the closing of the circuit breaker ef 
fecting the closing of the starting circuit and the 
energization of the holdout coil, the energized 
holdout and closing coils cooperating to close said 
contactor to shunt said resistance a predeter 
mined time after the closure of Said circuit 
breaker holding coil circuit; a circuit for said 
contactor holding coil including a Switch asS0 
ciated with said circuit breaker closable simul 
taneously with said circuit breaker; and a switch 
associated with said contactor; said last men 
tioned switch and said auxiliary switch means on 
said reversing switch adapted to control other 
motor circuits connected thereto. 
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19. In a conveyer system; a first conveyer, a 
motor to drive same, and a starter including a 
contactor for said motor; a Second conveyer, a 
motor to drive same and a starter for said motor; 
circuit means connecting said starters to control 
the starting of said second conveyer from said 
first starter, the said circuit means including a 
switch to close the circuit and timing means as 
sociated with the contactor in said first starter to 
effect a closing of the switch, said timing means 
having a time lag in its operation in effecting the 
closing of said circuit means; and means to pre 
vent forward movement of said second starter 
while said first starter is at rest and to prevent 
forward movement of said second conveyer while 
said first conveyer is reversely rotated. 

20. A motor starter adapted to control the op 
eration of a motor and to be electrically con 
nected to a second motor starter whereby the 
operation of the second motor starter may be 
controlled by the first motor starter, comprising 
in combination, a circuit breaker and a coil to 
close the same, a starting resistance to control 
the initial current to the motor, a contactOr to 
shunt out the resistance a predetermined time 
after initial energization of the motor, a coil 
to close the contactor, a timing coil associated 
with the contactor and connected in Series with 
the resistance to determine the time lag between 
the closing of the contactor and the closing of 
the circuit breaker, a circuit for the closing coil 
for the circuit breaker, a circuit for the closing 
coil for the contactor and including a switch 
operable by the circuit breaker to close and main 
tain the circuit closed while the circuit breaker 
is closed, a reversing switch having two positions 
in either of which the motor is operable whereby 
the direction of rotation of the motor may be 
changed, circuit control means associated with 
the reversing switch and operable in unison there 
with and electrically connectible with said sec 
ond starter whereby said second starter may be 
supplied with current when said reversing switch 
is in one position and the motor operating in 
one direction and deprived of current when the 
reversing switch is in the other position and the 
said motor is operating in the reverse direction, 



and a switch associated with the contactor and 
closable simultaneously therewith whereby cur 
rent to said circuit control means is supplied 
thereto after a predetermined time after the clos 
ing of said circuit breaker. 

21. In a conveyer system; a first conveyer unit; 
a second conveyer unit; a motor in each unit to 
drive said conveyers; starter means in each unit 
including a directional control for each of said 
motors; means in the starter of said second mo 
to responsive to means in said first conveyer 
unit to stop said second motor when said first 
motor is stopped or has its direction of rotation 
reversed; and means electrically connecting said 
two last means to enable either one of Said Con 
veyers to operate reversely without regard to the 
direction of movement of the other. 

22. In a conveyer system; a first conveyer unit 
including a motor to operate Same; a second co 
veyer unit including a motor to operate same, 
said second conveyer unit discharging onto said 
first conveyer unit; means to electrically intero 
connect said conveyer units, Said means construct 
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ed and arranged such that said second conveyer 
unit will be stopped when said first conveyer unit 
is stopped Or has its direction of movement re 
versed and in which said first conveyer unit may 
operate forwardly or reversely without regard to 
movement in Said second conveyer unit and in 
which said second conveyer unit may nove re 
versely while said first conveyer unit moves for 
Wardly or reversely. 

23. In a conveyer system; a first conveyer unit 
including a reversible motor to drive same and 
a starter for said motor; a second conveye unit 
including a motor to drive same and a starter for 
said motor; a contactor and a circuit breaker in 
each starter; means connecting the contactor of 
said first starter with the circuit breaker of said 
second starter to start the second starter after 
the closure of the contactor in said first starter 
and preventing forward operation of said second 
conveyer while said first conveyer is operating 
reversely, 
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