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The invention relates generally to control 
systems for electric motors which may be 
utilized for operating hoisting apparatus or 
devices having similar characteristics. 
The object of the invention, generally 

stated, is to provide a control system for 
hoisting motors which shall be simple and 
efficient in operation and economical to man 
ufacture and install. - 
A more specific object of the invention is 

to provide for controlling the operation of 
a hoist motor to insure a predetermined 
movement of the hoist in a selected direction, irrespective of interruptions in power sup 
ply or the stopping of the motor. , 
Other objects will become evident from 

the following description, taken in conjunc 
tion with the accompanying drawing, in 
which the single figure is a diagrammatic 
view of a control system embodying the in 
vention. 

Referring to the drawing, 10 designates, 
generally, an electric motor suitable for op 
3rating a hoist of the particular kind known 
as a skip hoist which is not illustrated, since 
hoists and the means for driving them by 
motors are well known in the art. In this 
particular instance, a direct-current motor, 
having an armature 11, shunt field windin 
12, and a series field winding 13, is utilized. 
The motor 10 may be operated from any 

suitable source of direct-current power which 
may, in this instance, be illustrated by line 
conductors 14 and 15. 

In order to control the direction of oper 
ation of the motor 10, a pair of reversing 
switches 16 and 17 and a line switch 18 are 
provided. As shown, the reversing switch 
16 is provided with a plurality of main con 
tact members 19, 20, and 21 and “back’ con 
tact members 22 and 23. Likewise, the other 
reversing switch 17 is provided with main 
contact members 24, 25 and 26 and “back' 
contact members 27 and 28. 
The starting current of the motor 10 is 

controlled, in a well known manner, by means 
of a series resistor 29 which may be shunted 
in any desired manner, to increase the mo 
tor speed. In this instance, accelerating 

switches 30 and 31 are provided for this pur 
pose. The accelerating switches 30 and 31 
are provided with operating coils 32 and 33, 
respectively, and also with restraining coils 
34 and 35, and are arranged to provide for 55 
"current limit' acceleration. Since acceler 
ating systems of this type are well known, 
it is deemed sufficient to say that the motor 
current is led through the restraining coils 
which hold the accelerating switches in their 60 
open positions until the motor current de- . 
creases to a predetermined value, where pon 
the operating coils, being energized, effect 
the closure of the switches. 

It will be readily understood that, in oper- 65 
ating hoists of this character, it is desirable 
to definitely establish and maintain the direc 
tion in which the hoist is to operate until a 
complete cycle has been completed. In ap 
paratus of this character, it is common prac- 70 
tice to provide a carriage or skip, for lifting 
material from one level to another. Gener 
ally, in operating hoists, the load is carried 
only when the carriage is moved upwardly, 
and no great expenditure of power is required 75 
to control it when it is moved downwardly. 

If a loaded hoisting carriage or skip, is 
stopped while it is being moved upwardly, 
as a result of failure of power, then upon the 
re-establishment of the power supply, it is 80 
desirable to be able to effect starting and op 
eration of the motor in the proper direction 
to continue the upward movement of the car 
riage; otherwise, the carriage may begin to 
descend and, if the lifting apparatus is not 85 
designed for the lowering of heavy-loads, the 
hoist may be damaged. 

Accordingly, in order to accomplish this 
function, relays controlled in accordance with 
the position of the skip may be utilized to 90. 
establish and maintain the proper switch 
operating circuits, even though a power fail 
ure occurs, and thereby insure that the same 
motor-control switch will again close with 
the re-establishment of the power Spply. 9 
In this particular embodiment of the in 

vention, relays 36 and 37 are provided for controlling E. operating circuits of the re 
versing switches 16 and 17, respectively, in 
a manner which will be described in detail.09: 
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hereinafter. Since the relay 36 controls the operating circuit for the up-reversing switch 
16, and the relay 37 controls the operating 
circuit for the down-reversing switch 17, they 
will be referred to hereinafter as the "up' 
relay 36 and “down' relay 37. 
The operation of the system may be manu 

ally controlled by push-button switches 38 
and 39, which will be referred to as "stop” 
and “start' push buttons, respectively. 
However, after the system is once set in oper 
ation, it is desirable to control the move 
ments of the hoist automatically, which, in 
this instance, is effected by a plurality of 
limit switches 40 to 45, inclusive, which are 
disposed to control the energization of the 
various switch-operating circuits in response 
terredetermined movements of the hoist or 
SR1O. 

he limit switches are shown schematical 
ly in the drawing as simple trip-type switch 
es which are well known and which are usu 
ally installed along the path of the hoist 
carriage so that they are actuated when, the hoist carriage passes predetermined points. 
A drum-type limit switch may be used in 
stead of trip-type switches and operated 
through reduction gearing or a chain drive 
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from the motor, if desired. 
The limit switches 40 and 41 are disposed 

to control the operating circuits for the 'up' 
relay 36 and the “down' relay 37, switch 40 
being closed and switch 41 being open when 
the skip is in the down or loading position. 
The limit switches 42 and 43 are disposed to 
control the operation of the reversing switch 
es 16 and 17 and the line switch 18 in re 
sponse to movements of the skip, switch 43 
being closed and switch 42 open when the 
skipis in the down or loading position. The 
limit switches 44 and 45 are disposed to con 
trol the operation of the motor-accelerating 
switches 30 and 31, the switch 45 being open 
and switch 44 being closed, when the skip is 
in the down position. 
In describing the system and its operation, 

it will be assumed that the skip is in its lower 
most position. The circuits established and 
the switches operated in order to manipulate 
the skip will be explained in the proper se 
quence. When the limit switches 40, 43 and 
44 are closed, the hoist motor 10 may be set 
in operation to move the skip upwardly by 
actuating the “start” push-button switch 39 
to its closed position. Current then flows 
from the line conductor 14 through conduc 
tor 48, limit switches 46 and 47, conductor 
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48a, “stop” push-button switch 38, “start’ 
push-button switch 39, conductor 49, operat 
ing coil 50 of the switch 51 and conductors 
52 and 53 to the line conductor 15. 
Upon the closure of the switch 51, a hold 

ing circuit is established comprising conduc 
tors 54, contact members of the switch 51 and 
coil 50 which bridges the start push-button 

switch 39 and maintains the switch 51 in its 
closed position. Upon the closure of switch 
51, an operating circuit for the 'up' relay 36 
is established which extends from the ener 
ized conductor 48a, through “stop' push 
utton switch 38, conductor 54, contact mem 

bers of the relay 51, conductor 55, operating 
coil of the “up' relay 36, conductor 56, limit 
switch 40 and conductors 57, 58, 76, 52 and 
53 to the line conductor 15. 

It will be observed that the “up’ relay 36 
is provided with a latching device 59 com 
prising a plunger 60 and an actuating spring 
61 which is disposed to actuate the plunger 
60 into a latching position which, as shown, 
engages in the slot 62 in the armature of the 
relay. 36, when in its closed position. The 
latching device 59 is also provided with a re 
leasing coil 63 which, when energized, un 
latches the plunger of the switch 36 permit 
ting it to drop to the open position, when its 
9perating coil is deenergized. Likewise, the 
“down” relay 37 is provided with a EE 
device 64 having an actuating spring 65 an 
releasing coil 66. 

It will be observed that, when the oper 
ating coil of the 'up' relay 36 was energized, 
an energizing circuit for the releasing coil 
66 of the latching device 64 was established 
which caused the releasing of the armature 
member of the down relay 37, permitting it 
to fall to the open position. Therefore, it 
will be readily understood that, since the 
Eelay 36 controls the operating circuit of the 
'up' reversing switch 16 and is securely 
latched in the closed position when the hoist 
is being moved upwardly, then the operating 
circuit will not be interrupted upon the fail 
ure of power until the skip reaches its upper 
most position where the proper limit 
switches are operated to effect the downward 
movement of the skip. 
Upon the closure of the “up' relay 36, an 

operating circuit for the 'up' reversin 
switch 16 and line switch 18 is established, 
which may be traced from the energized con 
ductor 48a, through push-button switch 38, 
conductor 54, the contact members of the re 
lay 51, conductors 49 and 67, the operatin 
coil of the line switch 18, conductors 68 an 
69, contacts of relay 70, conductor 71, back 
contact member 28 of the reversing switch 
17, conductor 72, the contact members of the 
“up’ relay 36, conductor 73, the operating 
coil of the 'up' reversing switch 16, conduc 
tor 74, limit switch 43, which is closed, con 
ductors 75, 76, 52 and 53 to the line conduc 
tor 15. 
Upon the closure of the 'up' reversing 

switch 16 and the line switch 18, an energiz 
ing circuit for the hoist motor 10 is estab 
lished which may be traced from the line con 
ductor 14 through conductors 48 and 77, con 
tact members 19 of the switch 16, conductor 
78, armature 11, conductors 79 and 80, con 
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tact members 20 of switch 16, conductors 81, 
82 and 83, series field winding 13, conductor 
84, starting resistor 29, restraining coil 34 of 
the accelerating switch 30, conductor 85, con 
tact members of the line switch 18 and con 
ductor 53 to the line conductor 15. 
In accordance with common practice in 

installations of this kind, a spring-pressed 
brake shoe 86 is utilized to stop the motor 
when the motor circuit is open. For the pur 
pose of illustration, the brake shoe 86 is 

i. shown engaging the armature 11 of the mo 
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tor 10 although it is to be understood that, 
actually, a separate brake wheel is provided 
on the motor shaft for this purpose. In order 
to withdraw the brake shoe 86 from the en 
gaging or braking position when the motor 
is started, an electromagnet, disposed to be 
energized upon the closure of the motor cir 
cuit, is provided. 
As shown, the electromagnet comprises an 

iron core 87 connected to the brake shoe 86 
and disposed to be actuated by a coil 88. 
In this particular embodiment of the in 

vention, the motor is provided with a dy 
namic-braking resistor 89 which is shunted 
directly across the armature 11 when the re 
versing switches 16 and 17 are both in their 
“open' positions, the dynamic-braking cir 
cuit being established through the back-con 
tact members 22 and 27 of the reversing 
switches 16 and 17, respectively. 

It will be readily understood that, as only 
one of the reversing switches is closed at 
any one time, energizing current may be ob-, 
tained for the brake-actuating coil 88 by con 
necting it to the dynamic-braking resistor 
89. When the reversing switch 17 is in the 
open position, current flows from the line 
conductor 14 through conductors 48 and 77, 
the contact members 19 of the 'up' revers 
ing switch 16, the back contact members 27 
of the “down” reversing switch 17, dynamic 
braking resistor 89, conductor 90, brake-actu 
ating coil 88, conductors 91, 92 and 93, line 
switch 18 and conductor 53 to the line con 
ductor 15. Therefore, when the motor cir 
cuit is closed by means of the 'up' reversing 
switch 16, the coil 88 is energized and the 
brake shoe 86 is withdrawn. Likewise, when 
the “down' reversing switch 17 is closed, 
a brake-actuating circuit is established 
through the back contact members 22 of the 
“up' reversing switch 16. w 
In order to provide for reducing the speed 

of the motor before dynamic braking be 
gins, a slow-down resistor 94 is provided 
which is also connected in shunt relation to 
the armature 11 during the acceleration or 60 deceleration of the motor. 

In order to control the connection of the 
slow-down resistor 94, a transfer switch 95 
is provided. As shown, the actuating coil of 
the transfer switch 95 is connected in series 
with the limit switches 44 and 45 and, as 

ing switch 31. 

described hereinbefore, the limit switch 44 
is closed and limit switch 45 is open when 

3 . 

the skip is in the down position. Therefore, 
the transfer switch 95 is deenergized and the 
lower contact members 96 are bridged, there 
by establishing an actuating circuit for the 
slow-down switch 97 which may be traced 
from the dynamic-braking resistor 89 which 
is connected to the line conductor 14, through 
the back contact members 27 of the switch 
17, conductor 98, contact member 96 of the 
transfer switch 95, conductor 99, operating 
coil of the slow-down switch 97, conductors 
100 and 101, line switch 18, and conductor 53, 
to the line conductor 15. The closure of the 
switch 97 connects the slow-down resistor 94 
in shunt relation to the motor armature 11, 
through a circuit extending from one side of 
the armature 11, conductor 102, resistor 94, 
conductor 103, contact members of the switch 
97 to the other armature terminal. 
The motor 10, therefore, operates to move 

the skip upwardly and, since it is desirable 
to accelerate the motor to full speed as quick 
ly as possible, the limit switch 45 is disposed 
to be closed after the skip has been raised a 
predetermined distance in the upward di 
rection. Upon the closure of the limit switch 
45, an energizing circuit for the transfer 
switch 95 is established, which may be traced 
from the energized dynamic-braking resistor 
89, conductor 104, the operating coil of the 
transfer switch 95, limit switches 44 and 45 
and conductors 76, 52 and 53, to the line con 
ductor 15. The transfer switch95, is accord 
ingly, actuated to its “up' position to bridge 
contact members 105 and thereby interrupt 
the energizing circuit for the slow-down 
switch 97 which opens its contact members 
to disconnect the slow-down resistor 94 from 
the motor armature. Simultaneously with the operation of the 
slow-down switch 97, an energizing circuit 
for the accelerating switch 30 is established 
by the bridging of the contact members 105 
of the transfer switch 95. This circuit may 
be traced from the energized dynamic-brak 
ing resistor 89, through conductor 98, contact 
members 105, conductors 106 and 107, the 
actuating coil 32 of the accelerating switch 
30, conductors 92 and 93 and line switch 18, 
to the line conductor 15. 

Since the starting current of the motor is 
flowing through the restraining coil 34 of 
the accelerating switch 30, it is maintained 
in the open position until such time as the 
motor current decreases to a predetermined 
value. Upon the closure of the accelerating 
switch 30, the first section of the resistor 29 
is shunted through a circuit comprising con 
tact members 108 of the accelerating switch 
30 and the restraining coil 35 of the accelerat 

Simultaneously, an energiz 
ing circuit for the actuating coil 33 of the 
accelerating coil 31 is established from the 
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conductor 107, through contact members 109 
of the accelerating switch 30, coil 33, conduc 
tors 92 and 93 and the line switch 18, to the 
line conductor 15. After the motor current 
again decreases to a predetermined minimum 
value, the second section of the resistor 29 is 
shunted by the closure of the accelerating 
switch 31. 
In order to operate the motor 10 at a maxi 

mum rate of speed provision is made for 
shunting the series field winding 13, in which 
event, the motor operates as a shunt motor. 
In order to provide for shunting the series 
field winding 13, a switch 110 is provided. 
As shown, the accelerating switch 31 is pro 
vided with contact members 111 which, upon 
the closure of the switch 31, establishes an 
energizing circuit for the switch 110. Upon 
the closure of the switch 110, a shunting cir 
cuit is established around the series field wind 
ing 13 which may be traced from the junc 
tion point of the line conductors 81 and 82, 
through conductor 112, the contact members 
of the switch 110 and conductor 85, directly to 
the line switch 18. As will be observed, this 
shunt circuit also completely shunts the start 
ing resistor 29. The speed of the motor 10 is, 
therefore, entirely dependent upon the 
strength of the shunt field winding 12 which, 
as shown, is connected, directly across the 
line conductors 14 and 15, in shunt relation 
to a resistor 113 which may be utilized to con 
trol the excitation current flowing in the field winding. 

Since it is desirable to reduce the speed of 
the skip as it nears the limits of its upward 
travel, the limit switch 44, which is now 
closed, is disposed to open at approximately 
the same distance from the upper limit of the 
travel of the skip as the limit switch 45 was 
closed from the beginning of its travel. 
In this instance, the transfer switch 95 is 

deenergized, which, as described herein 
before, establishes an energizing circuit for 
the slow-down switch 97, and the slow-down 
resistor 94 is again connected in shunt rela 
tion to the armature 11 which reduces the 
speed of the motor prior to the establishment 
of the dynamic-braking circuit. When the 
skip reaches the limit of its upward travel, 
the limit switch 43 is opened, thereby deener 
gizing the operating circuit for the 'up' re 
versing switch 16 and the line switch 18. 
Upon the opening of the contact members 
19 of the reversing switch 16, the operating 
circuit for the brake coil 88 is interrupted, 
which permits the brake to close. Simul 
taneously with the brake-closing operation, 
dynamic braking of the motor 10 is effected 
since the back contact member 22 of the re 
versing switch 16 is now closed, to establish 
the dynamic-braking circuit hereinbefore de 
scribed. 
In operating hoists of this character, it is necessary to provide sufficient time delay 
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after the skip reaches the limit of its upward 
travel to provide sufficient time for an un loading operation. 
When the skip is in its uppermost position, 

the limit switch, 42 is closed and the limit 
switch 43 is opened. The closure of the limit 
switch 42 establishes an energizing circuit for 
the down-reversing switch 17 and line switch 
18 which depends, for its complete establish 
ment, upon the down relay 37 and the switch 
70, which are in their closed positions. 
in this instance, the switch 70 is provided 

with a dash pot 115 in order to ensure a time 
delay in its closing operation and, therefore, 
the switch 70 is utilized to control the ener 
gizing circuit for the reversing switch 17 and 
the line switch 18 after the down relay 37 
has been actuated to its closed position. 

Since the limit switch 40 was maintained 
in a closed position until the skip reached 
its uppermost position, the 'up' relay 36 is 
held in its closed position both magnetically 
and mechanically. The limit switch 41, be 
ing open until the skip reaches its uppermost 
position, the operating coil 63 of the latching 
device 59 is deemergized, which causes the 
latching device 59 to securely hold the “up' 
relay 36 closed, even though a power failure 
occurred which would deemergize its actuat 
ing coil. The limit switch 40, being opened 
at this time, deenergizes the operating coil of 
the “up' relay 36 which cannot open until the 
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latching device 59 has been actuated. The 
closing of the limit switch 41, which starts the 
skip in a downward direction, energizes the 
actuating coil 63 of the locking device 59 
through a circuit extending from the ener 
gized conductor 48, through push-button 
switch 38, conductor 54, switch 51, conductor 
55, resistor 116, coil 63, conductors 117 and 
118, limit switch 41, conductors 58,76, 52 and 
53, to the line conductor 15. An energizing 
circuit for the “down relay 37 is also estab 
lished to extend from the energized conductor 
118, through conductor 119, operating coil of 
the relay 37, to the energized conductor 55. 
As described hereinbefore, the relay 70 

was in its closed position when the starting 
push-button switch was actuated. However, 
upon the closure of the reversing switch 16 
and the line switch 18, the operating coil of 
the relay 70 was energized through a circuit 
extending from the line conductor 14, through 
conductors 48 and 77, contact member 19, 
back contact members 27, resistor 89, conduc 
tor 98, operating coil of the switch 70, conduc 
tor 101, line switch 18 and conductor 53, to 
the line conductor 15. The switch 70 is, 
therefore, actuated to its open position and, 
since the contact members 21 of the reversing 
switch 16 are bridged, the energizing circuit 
for the reversing switch 16 and the line switch 
18 is maintained which would otherwise have 

n interrupted by the opening of the switch 
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It will be readily understood that, so lon 

as the motor is energized, the switch 70 will 
be maintained in its open position and, since 
its initial closure is necessary in order to estab 

is lish an energizing circuit for either of the re 

0. 
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versing switches 16 and 17, the energizing 
circuit for the reversing switch 17 which con 
nects the motor 10 to operate in a direction 
to lower the skip cannot be established until 
the time-delay switch 70 closes after it has 
been deenergized by the opening of the re 
versing switch 16. Since the dash pot 115 may be regulated to give any desired time ele 
ment, the final establishment of the energiz ing circuit for the “down' reversing switch 
17 and line switch 18 may be delayed to pro 
vide sufficient time for unloading the skip. 
With the “down” relay 37 in the closed 

position and securely locked by the locking 
mechanism 64, the closure of the time-delay 
relay 70 establishes an energizing circuit for 
the reversing switch 17 and the line switch 
18 which may be traced from the line con 
ductor 15, through conductors 53, 52 and 76, 
limit switch 42, conductor 120, operating 
coil of the switch 17, contact members of the 
"down' relay 37, the back contact members 
23 of the switch 16, contact members of the 
time-delay switch 70, conductors 69 and 68, 
the operating coil of the line switch 18, con 
ductors 67 and 49, switch 51, conductor 54 
and push-button switch 38, to the energized 
conductor 48. 
Since the skip stands in its uppermost posi 

tion, the limit switch 44 is open and, conse 
quently, the transfer switch 95 is in the down 
position, bridging contact members 96 and thereby establishing an operating circuit for 
the slow-down switch 97 which, as described 
hereinbefore, connects the slow-down resistor 
94 in shunt relation to the armature 11. After 
a predetermined movement of the skip down 
wardly, limit switch 44 closes to energize the 
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operating coil of the transfer switch 95, 
which, upon its operation, initiates the ac 
celeration of the motor, as described herein before in detail. 
It will be readily understood that the skip 

continues to move in the downward direction 
until it reaches its lowermost position, in 
which event, the limit switches 41 and 42, 
which are now closed, are actuated to their 
open positions, and the limit switches 40 and 
43, which are now open, are actuated to their 
closed positions, and their simultaneous oper 
ation E. the slowing down and stopping of 
the skip and the starting of it in the upward 
direction again, which movement is initiated 
only upon the operation of the time-delay 
relay 70. - 
As has been pointed out hereinbefore, a 

dominant feature of this control system is 
the provision of means for maintaining the 
initially established control circuits to in 
sure that the initially closed switches, which 
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may be opened because of power failure, will 
automatically be closed in response to the 
return of the power. It will be apparent that 
this important function is performed by the 
utilization of the up relay 36 and down rela 
87, the operation of which, in connection wit 
the directional controlling switches, has been 
described in detail in the preceding para graphs. 
Since certain changes may be made in the 

above construction, and different embodi 
ments of the invention may be made without departing from the spirit and scope thereof, 
it is intended that all the matter contained 
in the above description and shown in the accompanying drawing shall be interpreted 
as illustrative and not in a limiting sense. 
I claim as my invention: 
1. In a control system for hoists, in com 

bination, a hoist motor, electro-magnetically 
Operated Switches for establishing motor cir 
cuits to operate the motor in either direction, 
limit switches for reversing the motor, and 
means for locking the electro-magnetically 
operated switches, saidlocking means being disposed to be operated only in response to 
the operation of a limit switch. 
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2. In a control system, in combination, an 
electric motor, means for establishing motor 
circuits to operate the motor in either direc 
tion, limit switches for effecting the revers 
ing of the motor connections to reverse the 
operation of the motor, means for delaying 
the completion of the reversing connections 
for a predetermined period after the opera 
tion of the limit switch, and means for re 
establishing a selected motor circuit if the 
motor is stopped before the next reversing 
limit switch is operated. 

8. In a control system for hoists, in com 
bination, a hoist motor, a plurality of electro 
magnetic switches for establishing circuits to 
operate the motor in either direction, a plu 
rality of limit switches and auxiliary switches 
provided with electrically-controlled latch 
ing devices for controlling the operation of 
the electromagnetic-motor-circuit switches, 
and other limit switches for effecting the op 
eration of the auxiliary switches and their respective latching devices to insure the re 
establishing of a selected motor circuit in 
case the motor is stopped before a reversin 
limit switch is operated. 

4. In a motor-control system, in combina- 1. 
tion, a motor for operating a skip hoist, re 
versing switches for the motor, limit switches 
disposed to be operated in accordance with 
the movements of the skip for controlling 
the operation of said reversing switches, aux 
iliary switches disposed to co-operate in the 
control of the reversing switches, electrical 
ly-controlled locking-means for said auxilia 
ary switches, and means for controlling the 
locking means in accordance with the posi 
tion of the skip, thereby to maintain the prop 
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er auxiliary switch effective, regardless of 
power failure, until the skip is actuated to predetermined positions. 

5. In a motor-control system, in combina 
tion, a motor for actuating a skip hoist, a 
source of power, reversing switches and a line 
switch for connecting the motor to the power 
source, circuits for controlling said switches, 
limit switches disposed to be actuated in ac 
cordance with the position of the skip for 
controlling the switch-actuating circuits, 
a directional-controlling switch for each 
switch-actuating circuit, spring-biased-lock 
ing devices for each directional-controlling 
switch, said devices being provided with re 
leasing coils, and limit switches for control 
ling the energization of said directional-con 
trolling switches and the releasing coils of 
the locking devices, thereby to prevent the 
release of either locking device until its re 
spective limit switch has been actuated by 
the movement of the skip to predetermined 
positions. 

6. In a control system for a skip hoist, in 
combination, a motor for actuating a skip 
hoist, a source of power for the motor, re 
versing switches for connecting the motor to 
the power source, manual control means for 
stopping and starting the motor when the 
skip is in any position, limit switches for 
controlling the operation of the reversing 
switches, a directional switch cooperative 
with each limit switch for further control 
ling the operation of the reversing switches, 
spring-biased latching means disposed to 
hold the directional switches in the closed 
position, said latching means being provided 
with releasing coils, and other limit switches 
for controlling the operation of the direc 
tional switches and the latching means, said 
other limit switches being disposed to alter 
nately close and release the directional 
switches at the end of the skip travelin either 
direction. 

7. In a control system for hoist motors, in 
combination, a motor for actuating a skip 
hoist, a source of power, reversing switches 
for connecting the motor to the power source, 
starting and slow-down resistors for the mo 
tor, bridging switches for the starting re 
sistor, a switch disposed to connect the slow 
down resistor across the motor armature, a 
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terred prior to the operation of any limit 
switch. 

8. In a control system for hoists, in com 
bination, a motor for actuating the hoist, a 
source of power for the motor, reversing 
switches for connecting the motor to the 
power source to cause the hoist to be actuated 
in upward and downward directions, a plu 
rality of limit switches disposed to be oper 
ated by the movements of the hoist, certain 
of said limit switches being disposed to con 
trol the operation of the reversing switches, 
and means responsive only to other of said 
limit switches disposed to cooperate with said 
first limit switches in controlling the revers 
ing switches, said means being effective to 
cause the initially-operated reversing switch 
to reclose in the event that the motor has 
been disconnected from the power source be 
fore the hoist has completed its travel in 
either direction. 

9. In a control system for hoists, in com 
bination, a hoist motor, reversing switches for 
establishing motor circuits to operate the mo 
tor in either direction, limit switches for con trolling the energization of the reversing 
switches to effect a reversal of the motor at 
the end of the hoist travel in either direction, 
and means disposed to cooperate with said 
limit switches in controlling the energization 
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of the reversing switches to insure the reclo 
sure of the initially closed reversing switch 
in the event that the initially-established en 
ergizing circuit for the hoist motor is inter 
rupted before the hoist has completed its 
downward or upward travel. 

In testimony whereof, I have hereunto sub 
scribed my name this first day of May, 1928. 

DANLO SANTINI. 

transfer switch for controlling said bridging 
switches and the switch for connecting the 
slow-down resistor, limit switches for con 
trolling the operation of the reversing 
switches, other limit switches for controlling 
the operation of the transfer switch to alter 
nately disconnect the slow-down resistor and 
bridge the starting resistor, and means dis 
posed to cooperate with said limit switches 
for controlling the reversing switches to 
cause said switches to reestablish a preselect 
ed motor circuit if the motor circuit is in 
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