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The invention relates to electrically operated 
hoists wherein the drive motor forms an integral 
part of the hoist and is usually directly re 
Versible. 

It is now common practice to use single phase 
capacitor start induction motors for Small hoists, 
but with their use certain difficulties in the re 
Versing operation may arise. 
One of these difficulties is that of effecting the 

reversal of the motor by reversal of the field 
winding connections while the motor is operating 
since under these conditions the motor will con 
tinue to operate in the Same direction even after 
reverSal of the field connections unless the motor 
stops or slows down to a speed at which reverse 
rotation can be effected. The object of the pres 
ent invention is to provide a novel electrical 
arrangement for hoist motors of the type above 
described in Which reversal is positively effected 
even though the reversing operation is initiated 
While the motor is still revolving in the opposite 
direction from that desired and at a speed ex 
ceeding that at which reversal will occur. 
The invention further consists in the several 

features hereinafter set forth and more particu 
larly defined by claims at the conclusion hereof. 

In the drawing: 
Fig. 1 is a plan view of a hoist motor equipped 

with the invention; Fig. 2 is a diagrammatic view of my improved 
circuit arrangement; 

Fig. 3 is a view similar to Fig.2 showing certain 
modifications. 

Fig. 4 is a detailed diagrammatic view of the 
electrically operated brake. 

Fig. 1 shows the general arrangement of the 
hoist wherein the motor M forms a part of the 
carrier 5 which is provided with wheels 6 run 
ning on the track or rail 1, the motor being con 
trolled by the operator's operation of the push 
buttons 8 and 9 and acting through suitable drive 
means to Wind up or let out the hoist rope 0. 

Referring to Fig. 2, the motor M is shown as 
provided with two windings í í and 12, either one 
of which may be the starting winding and the 
other the running winding, these windings being 
connected with each other during starting and 
With the supply conductor 3 at a common junc 
tion point. A condenser 4 is in a conductor 
connected across or in shunt or parallel with 
both windings as is also a centrifugally operable 
starting Switch 5 of any approved construction. 
A Second centrifugally operable Switch 16 is op 
erated by the motor and is connected in the 
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The magnetic.starting Switch is shown as com 
prising coils 7 and 8 and pairs of shiftable 
contact bridging elements 9 and 20. The bridg 
ing elements 9 connect the contacts 2 and 22 
With contacts connected to the Supply conductor 
23, and the bridging elements 20 connect the 
contacts 24 and 25 with contacts connected to 
said conductor 23. A conductor 26 connects one 
terminal o the switch 6 with the supply line 23. 
A conductor 27 connects the contact 22 with the 
coil , and a magnetic brake conductor 28 con 
nects the contact 22 With the conductor f3 and 
has the brake coil 29 therein. A conductor 30 
connects contact 25 with coil 2. 
The contacts 2 and 24 are connected together 

by a conductor 3 which is connected by a con 
ductor 32 with one terminal of the coil 7, and 
this same terminal is connected by a conductor 
33 With the other side of the Switch 6 and is 
also connected by a conductor 34 with one ter 
minal of the coil 8. The other terminal of the 
coil 7 is connected by a conductor 35 to the line 
f3, and the other terminal of the coil 8 is also 
Connected by a conductor 36 to the line 3. 
The conductor 36 is interrupted by a normally 

open hoist push button switch 8 and beyond this 
Switch is joined by a conductor 37 which extends 
through the normally open push button 9 to the 
Conductor 35. The numeral 38 designates a nor 
mally closed hoist limit switch and 39 a normally 
Open Supplementary plugging limit switch which 
Comes into action to reverse the motor momen 
tarily in case the hoist continues to drift too far 
in the hoisting direction after power is shut off 
by the limit switch 38. 
The circuit arrangement shown in Fig. 3 is 

Similar in all respects with that shown in Fig. 2 
except for the magnetic brake connections which 
provide direct energization for the brake coil as 
later described, and similar parts have been 
similarly numeraled. In Fig. 3 an extra set of 
bridging contacts 40 and 4 connect the line 23, 
With contacts 42 and 43. A conductor 44 con 
nects the contact 43 with the line 3 and includes 
the brake coil 45, and conductor 46 connects the 
contact 42 with the conductor 44. 

Referring to Fig. 2, in hoisting the load carried 
by the hoist rope 0 the operator closes the push 
button Switch 8, and then current flows from sup 
ply conductor 3 to 36 through coil 8, conductors 
34 and 33 to switch f6 (then closed), through 
conductor 26 to the supply line 23, thus energizing 
coil 8 and causing switch elements 20 to be moved 
to. closed position. When this occurs, the coil 

motor control magnetic starting switch circuit. 55 8 is maintained energized by current from con 
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dictor 36 passing through conductors 34, 32, and 
3, contact 24, and switch 20 to supply line 23. At 
the same time current flows through motor Wind 
ing 2, conductor 30, and contact 25 to conductor 
23 and through a brake release coil 29 and con 
ductors 28 and 27, switch i 5 (then closed), con 
denser f4, conductor 30, contact 25 to conductor 
23 while some current also flows through winding 

f (then a starting winding) and switch 5 (then 
closed) and condenser 4 to conductor 30 and line 
23. The brake release coil 29 being energized the 
brake is released for the motor drive, and the 
motor M. then starts to turn its shaft and the 
hoist rope to operatively connected therewith 
moves in a direction to hoist the load. AS Soon aS 
the motor gets up to speed, the switch 5 opens 
and cuts out winding if, the brake coil 29, how 
ever, remaining excited due to the transformer 
action between the motor windings and 2, and 
the motor continues to run on the winding 2 un 
til either the Switch 8 is opened or the limit switch 
38 opens to interrupt passage of current to the 
coil Í8. 
The operation of the circuit ShoWn in Fig. 3 for 

the hoisting operation is identical with that of 
Fig. 2 except that instead of an induced voltage 
through the brake coil 45 this coil is directly ener 
gized by current from line 3 passing through con 
ductor 44, contacts 43 and 4 f tro line conductor 23, 
thus releasing the brake as the motor is started 
and keeping it released while the motor is run ning. 
In the case of the circuits shown in Fig. 2 in 

lowering the load the operator closes the push 
button Switch 9, and then current flows from the 
line 3 through conductors 36 and 37 to 35, then 
through switch coil f, conductor 33, switch f6 
(then closed), conductor 26, and supply line 23, 
thus energizing the coil 7 and causing, switch 
elements 9 to be moved to closed position. When 
this occurs, the coil f is maintained energized by 
current from conductin 35 passing through con 
ductor 32, contact 2, switch element 9, to supply 
line 23. At the same time current flows through 
motor winding and conductor 27, contact 22, 
element f8 to the supply line 23 while some cur. 
rent also flows through Winding f2 (then a start 
ing winding) is Switch 5 (then closed) and 
condenser 4 to conductor 27 and the line 23. En 
gagement of the element 9 with the contact 22 
also cauS.S current to flow through the contact 
22 and conductor 28 including coil 29 to the line 
3, thus causing sail coil 29 to release the brake 

for the motor alive, and the motor M then starts 
to turn its shaft and the hoist rope O operatively 
connected thereWith moves in a direction to lower 
the load. As soon as the motor gets up to speed, 
the Switch 5 opens up and cuts out the winding 
2, and the motor continues to run on the winding 

until the Switch. 9 is opened, the coil being 
energized as in hoisting by the transformer action 
of the windings if and 2. 
The operation of the circuit shown in Fig. 3 for 

the lowering operation is identical with that of 
Fig. 2 except that a separate brake contact 42 is 
relied upon to supply current to the brake coil 45. 
Thus coil 45 is energized by current from line 3 
passing through conductors 44 and 46, contact 42, 
element 40 to the line conductor 23, which re 
leases the brake as the motor is started and keeps 
it released while the motor is running. 

It is to be noted that the general operation of 
the arrangement shown in Fig. 3 is the same as 
that of Fig. 2 and that the only difference is in 
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2,876,299 
the direct or indirect energization of the brake 
coil 45 to effect release of the brake. 

It is to be noted for either the hoist or lowered 
condition in both arrangements the centrifugal 
switch 6 must be in a closed position in order 
for the starting magnets f8 or to be energized 
to establish the drive connections for the motor. 
Consequently, if after the motor has been started 
in one direction, the operator wishes to quickly 
reverse the direction of rotation of the motor, he 
releases the switch button then closed and presses 
the other button to closed position, and this, of 
course, cuts off the line connection to the motor 
rotating in its initial direction whose Speed then 
diminishes until the centrifugal switch 6 closes, 
thus permitting flow of current to that coil of the 
starting switch which controls the desired direc 
tion of rotation of the motor. This operation is 
positive since the centrifugal Switch 6 is designed 
to close only after motor speed has diminished 
below that at which reversal is assured. Further 
more, the closing speeds for the switch 6 and the 
switch 5 may be made to be the same or nearly 
the same, So that if an effort is made to reverse 
the motor quickly through the operation of the 
control buttons, even though it is rotating in the 
opposite direction from that desired, as soon as it 
drops to the Speed to operate the switch 6, it will 
also be at a Speed to cut in a bucking winding, to 
Wit: the starting Winding for the rotation of the 
motor in the direction desired, with the result 
that it will slow down the motor and bring about 
a quicker reversal than could be had if the motor 
had to be brought to a dead stop before the re 
versing current could be applied. This property 
also makes possible the utilization of the extra 
protection of a plugging limit switch such as the 
limit SWitch 39. 
We desire it to be understood that this inven 

tion is not to be limited to any particular form or 
arrangement of parts except in so far as such 
limitations are included in the claims. 
What we claim as our invention is: 
1. In a hoist having electrical means for driv 

ing the same, the combination cQmprising a Sin 
gle phase capacitor-start reversible induction mo 
tor having two stator windings, either of which 
may be a Starting winding and the other a run 
ning winding, one end of each of said windings 
being electrically joined at a common junction 
point, leaving an outer end on each of said wind 
ings, a condenser and circuit connections there 
for joining the same to the outer ends of said 
stator Windings, a speed responsive switch con 
tained in Said condenser circuit connections 
adapted to open upon said motor attaining a 
predetermined speed, means for electrically con 
necting one side of a single phase power line to 
the common junction point of said stator wind 
ings, electro-magnetically actuated means in 
cluding a pair of magnet coils and contactors 
actuated thereby adapted to connect and discon 
nect the other side of said power line to either 
of Said stator windings outer ends alternatively 
When Said magnet coils are energized respective 
ly, a control current Supply for said magnet coils, 
a pair of manually closeable switches, one for each 
of Said magnets each adapted to connect one side 
of Said control current supply to one end of the 
magnet coil corresponding thereto, and common 
return circuit means for connecting the other 
ends of said magnet coils to the other side of 
Said control current supply, said common return 
means including a second speed responsive switch 
asSociated with said motor and adapted to be   



2,876,299 
closed when the speed of said motor is below that 
speed at which reliable reversal may be effected 
and adapted to be open at motor Speeds in ex 
cess thereof, said common return means also in 
cluding maintaining circuit means supplementary 
to said second speed responsive switch rendered 
operative upon energization of said magnet coils 
for maintaining Said common return circuit con 
nection so long as either of said magnet coils is 
energized. 

2. In a hoist having electrical means for driv 
ing the same, the combination comprising a sin 
gle phase capacitor-start reversible induction mo 
tor having two stator windings, either of which 
may be a starting winding and the other a run 
ning winding, one end of each of Said windings 
being electrically joined at a common junction 
point, leaving an outer end on each of said wind 
ings, a condenser and circuit connections there 
for joining the same to the outer ends of said 
stator windings, a speed responsive switch con 
tained in said condenser circuit connections adapted to open upon said motor attaining a 
predetermined Speed, means for electrically con 
necting one side of a single phase power line to 
the common junction point of said stator wind 
ings, electro-magnetically actuated means includ 
ing a pair of magnet coils and contactors actu 
ated thereby adapted to connect and disconnect 
the other side of Said power line to either of Said 
stator windings Outer ends alternatively when 
said magnet coils are energized respectively, a 
control current supply for said magnet coils, a 
pair of manually closable Switches, one for each 
of said magnets each adapted to Connect One 
side of said control current Supply to one end of 
the magnet coil Corresponding thereto, common 
return circuit means for connecting the other 
ends of said magnet coils to the other side of said 
control current supply, said common return 
means including a second speed responsive Switch 
associated with said motor and adapted to be 
closed when the speed of said motor is below 
that speed at which reliable reversal may be ef 
fected and adapted to be open at motor Speeds 
in excess thereof, said common return means also 
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including maintaining circuit means supplement 
ary to said second speed responsive Switch ren 
dered operative upon energization Of Said mag 
net coils for manitaining Said Common return 
circuit connection so long as either of Said mag 
net coils is energized, and a brake releasing mag 
net coil. One end of which is electrically joined to 
said common junction point of Said stator wind 
ings and the other end of which is in electrical 
connection with the Outer end of one of Said stat 
or windings, whereby said brake release coil re 
ceives power line voltage for its energization dur 
ing driving of said motor in one direction and 
an induced voltage for its energization due to 
transformer action between said stator windings 
when said motor is being driven in the opposite 
direction. 3. In a hoist having electrical means for driv 
ing the same, the combination comprising a sin 
gle phase capacitor-start reversible induction mo 
tor having two stator windings, either of which 
may be a starting winding and the other a run 
ning winding, one end of each of said windings 
being electrically joined at a common junction 
point, leaving an Outer end. On each of said Winde 
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ings, a Condenser and circuit connections there 
for joining the Same to the outer ends of said 
stator Windings, a speed responsive switch con 
tained in said condenser circuit connections 
adapted to open upon said motor attaining a pre 
determined speed, means for electrically con 
necting one Side of a single phase power line to 
the common junction point of said stator wind 
ings, electro-magnetically actuated means in 
cluding a pair of magnet coils and contractors 
actuated thereby adapted to connect and dis 
connect the other side of said power line to 
either of said stator windings outer ends alter 
natively when said magnet coils are energized 
respectively, a control current supply for said 
magnet coils, a pair of manually closeable 
Switches, one for each of said magnets each 
adapted to connect one side of said control cur 
rent supply to one end of the magnet coil corre 
Sponding thereto, a normally opened plugging 
limit switch connected in circuit with one of said 
magnets, and common return circuit means for 
connecting the other ends of said magnet coils 
to the other side of said control current supply, 
Said common return means including a second 
Speed responsive Switch associated with said mo 
tor and adapted to be closed when the speed of 
Said motor is below that speed at which reliable 
reversal may be effected and adapted to be open 
at motor Speeds in excess thereof, said common 
return means also including maintaining circuit 
means supplementary to said second speed re 
Sponsive switch rendered operative upon energi 
zation of Said magnet coils for maintaining said 
common return circuit connection so long as 
either of said magnet coils is energized. 

4. In combination with a single phase induction 
motor having a starting winding and a running 
Winding, of running circuit connections connected 
to said running Winding and adapted to supply 
running current thereto, starting current connec 
tions connected to said starting winding and 
adapted to Supply starting current thereto, a cen 
trifugally operable normally closed starting 
switch adapted to be driven by ?????????? motor and 
to open when said motor is running at a speed in 
excess of a predetermined speed and interposed 
in said starting circuit connections to interrupt 
the same, reversible power source connections 
connected to said starting and running circuit 
connections including an electro-magnetically 
actuated reversing Switch adapted for admission 
of current to said starting and running circuit 
connection for alternative forward and reverse 
driving of Said motor and having a pair. of mag 
netic actuating control coils, control circuit con 
nections for each of Said magneticactuating con 
trol coils including manually closeable switches 
for admitting control current to the same selec 
tively, and a second centrifugally operable nor 
mally closed switch adapted to be driven by said 
motor and to open and remain open so long as 
the Speed of said motor exceeds a speed at which 
it may be reversed, said Second centrifugal switch 
being interposed in said control circuit connec 
tions to preclude the admission of control cur 
rent therethrough to said control coils whenever 
said Second centrifugal switch is open. 

FRANK W. WENDELBURG, 
ROY J. WADO. 


