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The principal object of my invention has been 
to provide a control for electric hoists in which 
a motor, having two separate windings, is em 
ployed, and by which the motor and hoist may 
be operated at two different speeds in either 
direction. 
Another object has been to provide a control 

unit for governing the hoisting and lowering cir 
cuits of the hoist, such circuits being so intercon 
nected that they are electrically interlocked 
against simultaneous operation. 

Moreover, my invention provides a two-speed 
control unit so designed that, for instance, the 
fast-speed group of contacts shall be electrically 
interlocked when the slow group of contacts are 
engaged, whereby it shall be impossible to pass 
current through the slow-speed and the fast 
speed circuits of the motor at the same time. 
Another object of my invention has been to 

provide control units so interconnected that the 
slow-speed circuit will be prepared for energiza 
tion before the hoisting or lowering circuits are 
energized, thereby synchronizing the energiza 
tion of the motor with the release of the mag 
netic brake of the hoist. 
A further object has been to provide the hoist 

ing and lowering contactor unit of my invention 
with mechanical interlocking means, whereby 
the closing of both hoisting and lowering cir 
cuits at the same time by impact shall be im 
possible. 

Furthermore, it has been an object to provide 
a push-button unit having contacts so arranged 
in overlapping relation that the fast-Speed cir 
cuit will be prepared and ready for energization 
before the slow-speed circuit is broken or vice 
versa, whereby the magnetic brake of the motor 
will not be released during the change fron One 
speed to another. 

Moreover, the contacts of my push-button unit 
are so arranged that they engage in a sequential 
manner, in order to prevent the release of the 
brake before the motor is energized, thus pre 
venting the load from overhauling the motor. 
The above objects and advantages have been 

accomplished by the invention herein shown and 
described. 

Fig. 1 shows a diagram of a control circuit 
embodying my invention. 

Figs. 2 and 3 show fragmentary views indicat 
ing various positions of one of the buttons of the 
push-button unit. 

Fig. 4 is an end view of the hoisting and lower 
ing contactor unit. 
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Fig. 5 is a fragmentary end elevation of this 
Contactor unit. 

For clearness of illustration, no mechanical 
details are shown except the mechanical inter 
lock on the hoisting and lowering contactor. A 
diagrammatic representation of the various parts 
of the Switches and push-button unit is shown 
for clearness of illustration, and because of the 
fact that various different and well-known ar 
rangements of contact points may be employed. 

Referring to Fig. 1, 0 represents in general 
the contactor governing the slow-speed and fast 
Speed circuits of the motor, and if represents the 
Colltactor governing the hoisting and lowering 
circuits of the motor. These contactors are, in 
the commercial structure, mounted within the 
casing of the hoist and connected as hereinafter 
described. The motor is represented at 12, and 
this motor is provided with two separate windings 
each giving a different speed of rotation. Ob 
viously, this motor is carried by the hoist, and 
the windings thereof are connected to the con 
tactors 0 and and to the push-button unit 
f3 by suitable leads as will hereinafter be de 
scribed. 
The motor employed in my invention is pref 

erably of the three-phase type and all of the cir 
cuits herein shown and described are, therefore, 
of a nature to conduct the three-phase current 
thereto which is supplied from a suitable source 
over leads 4, 5 and 6. 
The contactor is provided with a group of 

hoisting contact points 20-30, 2-3, and 22 
32, and with a group of lowering contact points 
23-33, 24-34, and 25-35. Jumpers 26, 27 and 
28 connect the points 20 and 23, 2 and 24, and 
25 and 22 together, respectively. 
The stationary contact points of the hoisting 

group of the contactor f l are provided with a 
movable member 36, and the stationary contact 
points of the lowering group of this contactor are 
also provided with a movable member 3. The 
movable mamber 36 of the hoisting group is pro 
vided with contact arms 40, 4 and 42 for en 
gagement witn, and closing of, Opposite points 
20 and 30, 2 and 3, and 22 and 32. Likewise, 
the movable member 37 of the lowering group of 
points has contact arms 43, 44 and 45 for engage 
ment with, and closing of, opposite contacts 33 
and 23, 34 and 24, and 35 and 25, respectively. 
The stationary points just above described in 

both groups of points of the contactor are 
normally open. The hoisting group is also pro 
vided with contact points 46 and 47, normally 
closed by a contact arm 50 carried by the mov 
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able member 36. In like manner, the lowering 
group in this contactor is also provided with sta 
tionary contact points 5 and 52 which are nor 
mally closed by means of a contact arm 53 which 
is carried by the movable member 3. As is cus 
tomary in devices of this nature, the movable 
members 36 and 37 may be normally held in the 
positions shown by means of gravity or a suitable 
spring (not shown), and a solenoid 54 is provided 
for causing the actuation of the movable member 
36. A similar Solenoid 55 is provided for causing 
the actuation of the movable member 37. 
The contactor O is provided with a slow-spee? 

group of oppositely-arranged Stationary contact 
points 56-57, 60-6, and 62-63. A movable 
member 64 having contact arms 65, 66 and 67 
serves to connect the groups of stationary points 
just above mentioned. In like manner, a fast 
speed group of contact points 0-7, 72-73, 
and 74-75 is also provided On this contactor. : 
Points 57, 6 and 63 of the slow-Speed group are 
connected, respectively, to points 70, 72 and 4 
of the fast-speed group by means of jumpers 86, 
87 and 88, respectively. 
A movable member 76 carrying contact arms 

80, 8 and 82 serves to close the group of points 
70-7, 72-73, and 74-75, respectively. 
The slow-speed group of points of the Con 

tactor O also includes stationary points 83 and 
84 which are normally closed by means of an 
arm 85 carried by the movable member 64. Like 
wise, the fast-speed group includes stationary 
points 90 and 9 normally closed by means of 
an arm 92 carried by the movable member 76. 
The movable members 64 and 76 of the con- ; 
tactor O may be held in the positions shown in 
the drawings by means of gravity or by a Suit 
able spring (not shown), a solenoid 93 being pro 
vided for actuating the movable member 64, and 
a solenoid 94 being provided for actuating the 
movable member 76. 
While the current coming from the leads 4, 

5 and 6 may be used for energizing the circuits 
controlled by and through the push-button unit, 
in cases where high voltage is used it is desirable 
that the control circuits receive a lower voltage. 
In such cases a transformer 95 is employed. The 
primary winding 96 of the transformer receives 
its current from points 23 and 24 of the contactor 

or from the jumpers 26 and 27 connecting 
these points to the points 20 and 2. Current 
from the Secondary winding OO of the trans 
former is connected to the push-button unit 3 
and to the other parts of the control by control 
and directional circuits to be hereinafter de 
Scribed. 
This push-button unit 3 comprises two push 

buttons Of and O2. The button C is so con 
nected, as hereinafter described, that when actu 
ated the hoist will elevate the load. The button 
O2 is likewise so connected that when it is de 

pressed it will actuate the hoist in a lowering 
direction. The button O is mounted upon a 
reciprocating member 03, carrying Switch con 
tact arms 04 and 105. The button 02 is car 
ried by a reciprocating member 06, having 
switch contact arms ff0 and . 
Since my invention contemplates a two-Speed 

operation of the hoist motor, each button is de 
signed to be depressed part way only for the slow 
speed operation, a further depression being given 
for the fast-speed operation. A number of sta 
tionary contact points are provided on the unit 
for engagement with the Switch contact arms. 
The stationary points 2 and 3 are engagable 
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by the switch contact arm 04, and stationary 
points f4 and 5 are also provided on the unit 
for engagement by the Switch contact arm f O5. 
Stationary points 6 and are also provided 
for engagement by the Switch contact arm O 
and stationary points 20 and 2i are likewise 
provided for engagement by the Switch contact 
arm f : . As shown in the drawings, stationary 
points 2 and 7 are connected together by 
means of a jumper 22, points 3 and 6 are 
connected together by means of a jumper 23, 
and Stationary points 5 and 20 are connected 
together by means of a jumper 24, for reasons 
to be hereinafter described. 

In carrying Out my invention, it is most im 
portant that certain circuits be established before 
others are energized. For instance, when first 
operating the hoist equipped with my invention, 
it is desirable that the slow-Speed motor circuit 
be closed Synchronously with or before the hoist 
ing or lowering motor circuit is energized for 
the reason that the magnetic brake is connected 
in the hoisting and lowering circuits and will be 
energized before the motor is energized if the 
slow-speed motor circuit is not first energized, 
with the result that the magnetic brake will be 
released and thereby allow the load to lower . 
without control. As shown in the drawings, it is, 
therefore, desirable that the Stationary points 
if 2 and 7, controlling the slow-speed motor 
circuit, be connected to the points 3 or 6 
before these last-menticned points are connected 
to the hoisting or lowering points 4 or 2. 
To accomplish this result the ends of the Switch 
arms 104 and to which engage the points 2 
and T are offset, as shown in the drawings, 
whereby they will first come in contact with these 
co-acting points before the opposite ends of these 
arms contact their co-acting points or before 
one end of either of the arms 05 and ill comes 
in contact with its co-acting point, thus aSSur 
ing that there Will always be a sequential en 
gagement of points when either of the buttons 
0 or 02 are first depressed. 
Furthermore, I have discovered that it is ad 

vantageous and very desirable to prepare the con 
trol circuit which controls the fast-Speed opera 
tion of the hoist before the control circuit which 
controls the slow-speed operation is interrupted, 
which controls the slow-speed operation is inter 
rupted. This is accomplished by providing a 
relatively long leg 25 on the Switch arm 04, 
whereby this arm will remain in contact with the 
point 2 until the leg 26 of this switch arm 
contacts the point t5. An elongated leg 30 is 
provided on the switch arm f : 0 for prolonged 
contact with stationary point T or until such 
time as the leg 3 of the switch arm makes 
contact with the stationary point 20. The 
switch arm O5 is provided with an elongated leg 
i27 which makes contact with the stationary 
point 4 following contact of the switch arm 04 
with the point ff2, and this leg is of Sufficient 
length to maintain its contact with the point 
throughout the remaining travel of the button. 

In similar manner the switch arm is pro 
vided with an elongated leg 32 which makes con 
tact with the stationary point 2 following con 
tact of the leg f 30 of switch arm with sta 
tionary point ill. This leg is of sufficient length 
to maintain contact with the point 2 through 
out the remaining movement of the button. The 
switch arm 04 is provided with an elongated leg 
33 which makes contact with the stationary 
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point 3 and maintains such contact throughout 
the working stroke of the button. Furthermore, 
the switch arm O has an elongated leg 34 which 
makes contact with stationary point 6 and 
maintains such contact throughout the working 
stroke of the button. 
In the practical embodiment of my invention 

the contactors O and are placed within a 
suitably inclosed and protected housing formed 
on the hoist, and the push-button unit 3 is Sus 
pended from the hoist within reach of the opera 
tor. The motor, represented at 2, is, of course, 
inclosed within the hoist casing and the magnetic 
brake 35 is, as is well-known, a standard part 
of the motor and serves to prevent the motor 
from rotating when no current is flowing there 
through. 
The hoisting group of points 30, 3 and 32 of 

the contactor it are connected, respectively, to 
the lowering group of points 34, 33 and 35 of 
this contactor by means of jumpers 36, 37, and 
38, respectively. The points 30, 3 and 32 of 
the hoisting group are likewise connected, re 
spectively to points 70, 72 and 14 by means of 
leads 82, 83 and 84, respectively. Jumpers 86, 
87 and 88 connect the points 70 and 57, 72 and 6, 
and 74 and 63, respectively, of the speed-deter 
mining contactor 0. 

Points f40, 4 and 42 on the motor 2 repre 
sent the terminals of the slow-speed winding, and 
these terminals are Connected, respectively, to 
the slow-speed-points 56, 60 and 62 of the con 
tactor O by means of leads 43, 44 and 45, re 
spectively, and form parts of the motor circuits. 
Points 50, 5 and 52 on the motor represent 
the terminals of the fast-speed winding thereof, 
and these terminals are connected to the fast 
speed points 7, 73 and 75 of contactor 0 
by means of leads 53, 54 and 55, respectively, 
and form parts of the motor circuits. 
The magnetic brake represented at 35 receives 

its current from lowering points 34 and 35 of the 
contactor , and the Winding of the brake is con 
nected to these points by leads 57 and 56, re 
spectively. 
One side of the solenoid 54 of the hoisting 

group is connected to the point 5 of the lower 
ing group by means of a lead 60, and the other 
side of this solenoid is connected to a common 
terminal point 62 by means of lead f6. The 
Solenoid 55 of the lowering group has One end 
connected to the point 47 of the hoisting group by 
means of a lead 63, and the other side of this 
solenoid is connected to the common terminal 62 
by means of lead 64. The connections just de 
scribed form parts of the directional circuits of 
my control. The solenoid 94 of the fast-speed 
group of contactor O has one side connected to 
the point 84 of the Slow-speed group by means 
of a lead f 65, and the other side of the Solenoid 
is connected to a common terminal point 66 by 
means of a lead 67. The solenoid 93 of the slow 
speed group has one of its sides connected to the 
point 90 of the fast-speed group by means of a 
lead 70, and the other side of this solenoid is 
connected to the common terminal 66 by means 
of a lead 7. The common terminal point 66 
is connected to the common terminal point 62 
by means of a lead 72. The solenoids 93 and 94 
and the connections just above described form 
parts of the speed control circuits of my inven 
tion. 
One side of the secondary winding OO of the 

transformer is connected to the common terminal 
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62 by means of a lead 73. The other side of 

the secondary winding of the transformer is con 
nected to the stationary contact point 3 of the 
push-button unit 3 by means of the lead 74. 
Current is also conducted to the point 6 by 
means of the jumper f23. The stationary point 
4 of the push-button unit is connected to the 

point 52 of the lowering group of contactor 
by means of a lead 75. The stationary point 
2 of the unit is connected to the terminal point 
6 of the hoisting group of the contactor by 
means of a lead fli. Both of the leads 75 and 
76 form parts of the directional circuits. The 

stationary points 20 and 5 of said unit are 
connected to the stationary point 83 of the slow 
Speed group of the contactor O by means of a 
lead 80 forming part of the slow-speed control 
circuit. The stationary points 2 and 7 
(through the jumper 22) are connected to the 
point 9 of the fast-speed group by means of a 
lead 8, forming part of the fast-speed control 
circuit. 
In the operation of a hoist equipped with my 

invention, when it is desired, for instance, to ele 
vate a load carried by the hoist, the button of 
of the push-button unit 3 will be Operated. 
Since it is desirable to operate the hoist first at 
a slow Speed, the button of will be depressed Only 
part Way. In this position the contact switch 
arms 04 and 05 will have been moved to the pO 
sitions shown in Fig. 2. Because of the Offset ar 
rangement of the upper end of the arm 04, this 
arm Will contact with the point 2 before the 
lower end of the arm contacts with the point 3, 
and also before the leg 27 of the switch arm 05 
engages contact point 4, thereby closing one of 
the slow-Speed control circuits. This obviates the 
possibility of releasing the magnetic brake before 
current is passed to the electric motor 2. If, for 
instance, point 4 is connected to point 3 be 
fore point 2 is connected thereto, current will 
flow from contact point 4 over lead 75 of the 
directional circuit to the normally-closed points 
52 and 5 of the lowering group and through the 
solenoid 54 of the hoisting group thereby actu 
ating the movable member 36 thereof, and closing 
points 20-30, 21-3, and 22-32 through arms 
40, 4 and 42, respectively. Since the magnetic 
brake 35 is energized through leads 36 and 
38, and since these leads are connected to points 

30 and 32, current will pass to and through the 
Winding of the magnetic brake and thereby re 
lease the brake before the motor is energized, 
thus allowing any load carried by the hoist to 
Overhaul the motor, 

In accordance with my invention, however, 
When the button fog of the push-button unit is 
Operated, the Switch arm 04 will contact point 
112 before it contacts point i3 and before the 
switch arm 05 contacts point i 14, thus establish 
ing one of the slow-speed control circuits. Fur 
ther movement of the arm 04 will connect point 
3 With point if 2 and current will be Supplied 

by lead 74 will be conducted to point f2 and 
thence over jumper 22 to lead 81 of the con 
trol circuit and to the stationary point 9 of the 
fast-Speed group. Since the arm 92 normally 
connects the point 9 to the co-acting point 90, 
current will flow in the control circuit through 
the arm 92 to point 90 and over lead TO to sole 
noid 93, returning over lead 7 to the common 
point 66 and thence over lead T2 to the common 
point 62, and to the other side of the second 
ary winding OO of the transformer over lead T3. 



4. 
When solenoid 93 is energized, the movable men 
ber-64 will close stationary points 56-57, 60-6, 
and 62-63 through the co-acting arms 65, 66 and 
67, respectively. Immediately after the slow 
speed control circuit has been prepared as just 
above described, the leg 2 of the switch arm 
105 will make contact with the point 4. Cur 
rent will now flow from live point 3 over lead 
f75 to the stationary point 52 of the lowering 
group, across arm 53 to point 5 and thence over 
lead 60 to the solenoid 54, returning over lead 
6 to the common point 62 and thence to the 

other side of the secondary winding OO of the 
transformer, thus establishing the hoisting di 
rectional circuit. When Solenoid 54 of the hoist 
ing group is energized, the movable member 36 
thereof will move arms 40, 4 and 42 into engage 
ment with the points 20-30, 2-3, and 22-32 
thereof, respectively. Since points 20, 2 and 22 
are energized from a suitable source of current 
over leads 4, 5 and 6, current will now pass 
from points 30, 31 and 32 over leads 82, 83 and 
84, respectively, to the stationary points 57, 6 
and 63 of the Slow-speed group through the 
jumpers 86, 8 and 88, respectively. Since the 
slow-speed control circuit has been initially pre 
pared by the actuation of the movable member 
64, current will flow from points 57, 6 and 63 
over contact arms 65, 66 and 67, respectively, to 
points 56, 60 and G2, respectively, and thence 
over leads 43, 44 and 45, respectively, to the 
slow-speed winding terminals 40, 4 and 42, 
respectively, of the motor 2 thereby completing 
the slow-speed hoisting motor circuit. 

If it is now desired to operate the hoist at the 
maximum speed in the same direction, the button 
Oi is pushed inwardly to the limit of its travel 
which will bring the points and arms to the rela 
tive position shown in Fig. 3 of the drawings. 
Current will be conducted over the high-speed 
control circuit from point 3 to point 5 over 
jumper 24 and lead 80 to the stationary point 
83 of the slow-speed group ready to cause the 
Solenoid 94 to be energized just as soon as the 
points 83-84 are permitted to close through the 
arm 85 by the interruption of current through 
the slow-speed solenoid 93. This will occur just 
as Soon as the leg 25 of the switch arm f O4 has 
moved out of contact with the point 2. This al 
lows the movable member 64 of the slow-speed 
group to return to the position shown in the 
drawings in which position current Will be con 
ducted to the fast-speed Solenoid 94 over lead 65 
and thence to the common point 66 over lead 67. 
This will establish the fast-speed control circuit 
and Will cause the movable member 76 to be ac 
tuated, thereby closing points 70-7, 72-73, and 
74-75 through the medium of co-acting arms 
80, 8 and 82, respectively, thus establishing the 
fast-Speed motor circuit. Current Will now flow 
to the terminals. 50, 5 , and 52 of the fast 
Speed Winding of the motor through the leads 53, 
54 and 55 thereby completing the fast-speed 

hoisting motor circuit for actuating the moto 
at full speed. 

It is well-known to those skilled in the art that 
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in present-day switches designed for two-speed . 
motor control, there is a definite interval of time 
between the de-energization of one control cir 
cuit and the energization of the next control cir 
cuit. During this interval, current to the motor 
is interrupted, but current continues to flow to 
the magnetic brake, thereby holding it in its re 
leased position with the result that the load may 75 
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overhaul the motor. My invention is designed to 
Overcome this condition by So arranging the 
contact parts of the push-button unit 3 that 
the fast-Speed control circuit will be prepared for 
energization before the slow-speed control cir 
cuit is broken, or vice versa. As shown in Fig. 3, 
therefore, and as hereinbefore described, the con 
tact points and the contact arms of the slow 
Speed and the fast-speed group are so arranged 
that arm 05 will make contact with point 5 
before the leg 25 of arm 04 has moved out of 
contact with point 2, thereby preparing the 
fast-Speed control circuit for energization before 
the slow-Speed control circuit is opened and 
thereby de-energized. 
From the foregoing it will be obvious that 

when the solenoid 93 of the slow-speed group is 
energized, the normally-closed points 83 and 84 
of this group will be opened. Since current can 
reach the fast-speed solenoid 94 only through 
the contacts 83 and 84, it will be seen that the 
fast-Speed control circuit is interlocked against 
Operation while the slow-speed control circuit is 
energized. When the solenoid 94 in the fast 
Speed control circuit is energized, movement of 
the member 6 thereof will draw arm 92 away 
from points 90 and 9 thereby opening the slow 
speed control circuit. In similar manner, when 
the hoisting, directional circuit causes the ener 
gization of Solenoid 54 of the hoisting group, 
points 46 and 47 which are normally closed by 
the arm 50 will be opened, thereby preventing 
the passage of current through the solenoid 55 
of the lowering directional circuit. In like man 
ner, when the lowering directional circuit causes 
the energization of the solenoid 55 of the lower 
ing group, points 5 and 52, normally closed by 
the arm 53, will be opened and thus no current 
can fow to the Solenoid 54 in the hoisting direc 
tional circuit. Owing to this arrangement, if 
both buttons 0 and O2 are pushed at the same 
time One directional circuit will be sure to close 
before the other, thereby interlocking the latter 
directional circuit and making it impossible to 
cause both hoisting and lowering directional cir 
cuits to be energized at the same time. 

In addition to the electrical interlock of the 
directional contactor if, I provide a mechanical 
interlock as shown in Figs. 4 and 5. This is to 
obviate the possibility of both hoisting and lower 
ing motor circuits being closed at the same time 
by impact in the event that the hoist is jarred 
against a Stationary object. In order to inter 
lock the moving elements of both groups of this 
contactor, I provide a pivoted interlocking arm 
85 which is mounted midway of its length upon 

a pivot pin 90 carried by the structure of the 
contactor. The movable elements 36 and 37 of 
the hoisting and lowering groups are represented 
in these figures, and each of them carries a cross 
member 9 which contacts with the opposite 
upturned ends 92 of the interlocking arm. The 
partS are SO proportioned that when one of the 
movable elements is depressed by means of its 
co-acting solenoid the other element will be pre 
vented from being depressed by mchanical 
means. Should the force of impact be sufficient 
to overcome the strength of the acting solenoid, 
both movable elements will be held in inoperative 
position by contact with the upwardly-turned 
ends of the interlocking arm. 

Obviously, when it is desired to lower the load, 
the lowering button O2 is actuated which, 
through the medium of the contact arms O 
and f i? and the stationary contact points i? 6, 
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7, 20 and f2 will establish the slow-speed and 

fast-speed control circuits and also the lower 
ing directional and motor circuits thereby caus 
ing the motor to operate in the lowering direction 
at either speed, 
When the button O2 is depressed, the end of 

the arm to having the leg f30 will first contact 
with point 7, and immediately thereafter the 
opposite end of this arm will contact point 6. 
This will cause the slow-speed control circuit to 
be energized and the lowering directional circuit 
to be also energized when the leg 32 of arm 

contacts point 2 by current flowing over 
lead 76 to the lowering solenoid 55 through 
lead 63 and through points 46-47 and con 
necting arm 50 of the hoisting group, current re 
turning to the secondary winding OO of the 
transformer by means of lead f G4. It will be 
clear that when solenoid 55 is energized, arm 
53 will be moved Out of its normally closed rela 
tion to points 5 and 52, whereby the hoisting 
solenoid 54, and, therefore, the hoisting direc 
tional circuit will be locked against energiza 
tion. As in the hoisting of the load, herein 
before described, when the button is fully de 
pressed for fast-speed lowering movement, the 
leg 3 of arm if f will contact point f20 and 
by means of lead 80 cause the energization of 
the fast-speed control circuit and solenoid 94, im 
mediately following the de-energization of the 
slow-speed control circuit by the opening of the 
contact 6, as hereinbefore clearly set forth 
in connection with the hoisting movement, 
While I have shown and described the contact 

arms 04 and flo as having offset portions in 
order that contact with point 2 will be made 
before contact with point 3 is made, or con 
tact with point if T be made before contact with 
f is, the legs 27 and 32 of the arms to 5 and 

respectively could be shortened or the arms 
O4 and O may be straight and the points 2 
and 3 and points f and 6 so offset as to 
bring about the same results. Furthermore, 
while I have stated that it is desirable that con 
tact 2 be made with contact 3 and contact 
if T be made with contact 6 before contact is 
made with point 4 or point 2, respectively, 
in order to prevent the energization of the mag 
netic brake before the motor is energized, it is 
obvious that the same results may be accom 
plished if the Switch parts are so designed that 
contact is first made by the points 2 and 4 
before contact is made with point 3 or con 
tact is made by the points 7 and 2 before 
contact 6 is made. These, and other modifica 
tions of the details herein shown and described 
may be made without departing from the spirit 
of my invention or the scope of the appended 
claims, and I would not, therefore, Wish to be 
limited to the exact embodiment herein shown 
and described. 
Having thus described my invention, what I 

claim is: 
1. A control for electric hoists, comprising a 

contactor having a hoisting motor circuit and 
an independent lowering circuit, selector means 
having two independently operable contact-mak 
ing elements for selecting the desired circuit, 
and interlocking means carried by said contac 
tor for preventing the energization of both motor circuits simultaneously. 

2. A control for reversible electric hoists, con 
prising a contactor having a hoisting group of 
contacts for one motor circuit and a lowering 
group of contacts for another motor circuit, a 
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directional circuit for each group of contacts i. 
luding selector means having contact eleme 
Operable independently of the contact elements 
of the other circuit for energizing the respec 
tive directional circuits, and contact means in 
cluded for each directional circuit operable upon. 
the closing of such circuit for opening the direc 
tional circuit of the other group and thereby 
preventing actuation of the other motor circuit. 

3. An electric hoist having a hoisting moto: 
circuit with normally open switch means thereir. 
and a lowering motor circuit with normally oper. 
Switch means therein, a directional circuit for 
each of the directional motor circuits, each direc. 
tional circuit including an electromagnetic 
means operable for closing the contacts of the 
respective motor circuits, and normally closed 
contact means included in each directional cir. 
cuit and adapted to be opened by the electro. 
magnetic means of the companion directional 
circuit for preventing the simultaneous closing 
of both motor circuits. 

4. An electric hoist, having a motor provide 
with a slow-speed circuit and a fast-speed cir 
cuit a contactor having a slow-speed group c. 
contacts and a fast-Speed group of contacts, 
Selector means for actuating said slow-speed 
group and said fast-Speed group in sequence, 
and contact means carried by each group of cor 
tacts and operable by the actuation of the selector 
means for opening the circuit governed by the 
companion group of contacts by and during th: 
closing of the Selected group of contacts. 

5. An electric hoist, having a motor provide?: 
With a slow-Speed circuit and a fast-speed cir'. 
cuit, a contactOr having a slow-speed group of 
contacts and a fast-speed group of contacts, 
selector means for actuating said slow-spee: 
group and said fast-speed group in Sequence, 
said actuating means having contacts so a:- 
ranged that the fast-speed circuit is prepared: 
for energization before slow-speed circuit is: broken. 

6. An electric hoist, having a motor provided 
With a slow-speed circuit and a fast-speed cir. 
cuit, a contactor having a slow-speed group 3. 
contacts and a fast-Speed group of contacts, 
Selector means for compelling the energization 
of the slow-speed circuit and the fast-speed cir 
cuit in succession, electro-magnetic means for 
closing each group of contacts, and switch means 
in circuit with each electro-magnetic means and 
operable upon the closing of the companion elec 
tro-magnetic means for interrupting its circuit 
and preventing the operation of both electro 
magnetic means simultaneously. 

7. An electric hoist, having a motor provided 
with a slow-speed winding connected in a slow 
speed circuit, and a separate independent fast 
speed winding connected in a fast-speed circuit, 
a contactor having separate groups of contact 
means governing the supply of current to the 
speed-responsive circuits, power means for sup 
plying current to said contactor, and manually 
operated Switch means for causing the initial 
energization of the slow-Speed circuit and for 
maintaining said energization until the fast 
speed circuit is prepared for energization by and 
through the opening of the slow-Speed circuit. 

8. An electric hoist having a two-speed re 
versible motor with a hoisting circuit and a 
lowering circuit, a directional switch in each 
motor circuit operable for selectively closing its 
circuit, a slow-speed switch and a fast-speed 
switch adapted for being successively interposed 
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in the selected motor circuit, a directional cir 
cuit for each directional Switch including means 
operable to close such direction Switch, a sepa 
rate control circuit for each speed-determining 
switch including means operable to close such 
speed switch, selector means operable initially 
to close the slow-speed switch control circuit and 
a directional switch control circuit to start the 
motor and then to close the fast-speed switch 
control circuit, and means in each speed switch 
control circuit operable upon the closing thereof 
for disposing the control circuit for the other 
speed Switch against being closed simultaneously 
and thereby compel Such Successive order of in 
terposing the two speed Switches in the selected 
motor circuit. 

9. In a control for electric hoists, the com 
bination with a two-speed motor, two motor cir 
cuits, and two speed-determining control cir 
cuits connectable in either motor circuit, of a 
control circuit for each motor circuit, electro 
magnetic means in each control circuit, a push 
button unit having a hoisting group of contact 
members and a lowering group of contact mem 
bers, comprising a supply contact point com 
mon to both groups of members, a slow-speed 
contact point common to both groups, a fast 
speed contact point common to both groups, a 
hoisting contact point, and an independent 
lowering contact point, said unit having mov 
able contact arms engagable with said contact 
points, the contact arms being so proportioned 
and positioned in relation to the respective con 
tact points that the fast-speed control circuit 
will be prepared for energization before the 
slow-speed control circuit is opened. - 

10. In an electric hoist wherein a motor has 
two directional control circuits, two speed 
determining control circuits, an electro-magnetic 
brake energized by either of said speed-deter 
mining circuits, and means are provided for clos 
ing each of said control circuits, the combination 
with a manual Switch having a set of contacts 
for each directional circuit and a set of contacts 
for each speed-determining circuit, the speed 
determining circuits being common to each direc 
tional circuit, means for closing one speed 
determining circuit and one directional circuit 
with the arrangement being such that the speed 
determining circuit will be closed through its 
contacts by the time the directional circuit is 
closed, and means for successively closing the 
speed-determining circuits with the arrange 
ment being such that the initially closed set of 
contacts of such circuit are not opened until 
after the closing of the set of contacts controlling 
the other circuit, whereby said brake will be 
applied until the motor is energized. 

11. A push-button unit for electric hoists, 
such hoists having two motor circuits, and two 
speed-determining control circuits, said unit 
having contact members so proportioned and 
arranged that the contact members governing 
one control circuit shall overlap the contact 
members governing the other control circuit, 
whereby one control circuit shall be prepared 
for energization before the other speed-deter 
mining circuit is opened. 

12. A push-button unit for electric hoists, 
such hoists having two motor circuits, and two 
speed-determining control circuits, said unit 
having contact members so relatively positioned 
that one of said control circuits shall be ener 
gized by the time either of the directional cir 
cuits is energized, and said contact members 
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being so proportioned and arranged that the 
contact members governing one control circuit 
shall Overlap the contact members governing the 
other control circuit, whereby one control circuit 
Shall be prepared for energization before the 
other control circuit is opened. 

13. A manual switch for interlocking contact 
circuits of the slow-Speed and fast-speed circuits 
of a two-speed electric hoist, said switch com 
prising a fixed contact for each interlocking con 
trol circuit, and movable contact means for suc 
ceSSively establishing electrical connection with 
each fixed contact and maintaining such con 
nection. With the initially engageable contact 
until after connection is established with the 
other contact, whereby to prevent the opening 
of one circuit before the other circuit is pre 
pared for energization by and through the open 
ing of the initially-energized circuit. 

14. An electric hoist having a hoisting motor 
circuit with a group of normally open contacts 
therein and a lowering motor circuit with a 
group of normally open contacts therein, a direc 
tional circuit for each motor circuit, each direc 
tional circuit including electro-magnetic means 
Operable for closing the contacts of the respec 
tive motor circuits, switch contact means in each 
directional circuit and operable upon closing the 
latter to open the electro-magnetic means of the 
Companion directional circuit for preventing the 
Simultaneous closing of both motor circuits, a 
slow-Speed group of normally open contacts 
adapted to be arranged in series with either 
group of motor circuit contacts, a fast-speed 
group of normally open contacts adapted to be 
arranged in Series with either group of motor 
contacts, and selector means for selectively clos 
ing either group of speed contacts. 

15. In a control for electric hoists, the com 
bination with a two-speed motor, two motor cir 
cuits, and two groups of speed-determining nor 
mally open contacts selectively connectable in 
either motor circuit, of a control circuit for clos 
ing each group of contacts, electro-magnetic 
means in each control circuit, and a push-button 
unit having contact members connected to a 
Suitable source of electrical supply and to each 
of Said control circuits, said contact members 
being so relatively positioned that one of said 
groups Of Speed-determining contacts should be 
closed by the time the selected motor circuit is 
energized. 

16. A control for electric hoists, having a 
motor provided with a slow-speed motor circuit 
and a fast-speed motor circuit, comprising a con 
tactor having a slow-speed group of contacts 
and a fast-speed group of contacts for connec 
tion respectively to said slow-speed and fast 
Speed motor circuits, a slow-speed control cir 
cuit and a fast-speed control circuit, a selector 
unit connected in said control circuits for caus 
ing Said slow-speed and said fast-speed control 
circuits to be energized in sequence, normally 
closed contact means connected in said control 
circuits for opening each control circuit when 
the companion circuit is closed, and said selector 
unit having contact means for preparing the 
Open control circuit for energization upon and 
through the opening of the closed control cir 
cuit. 17. An electric hoist having a slow-speed 
motor circuit and a fast-speed motor circuit, each 
circuit including normally open contact means 
movable to a circuit closing position from a nor 
mally open position, electric means for so mov 
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ing each contact means to a circuit closing posi 
tion, normally closed contact means in circuit 
with each moving means and each operable to 
an open position by the companion moving means 
when the normally open contact means of the 
companion motor are moved to a circuit closing 
position whereby to prevent the closing of both 

v motor circuitS simultaneously, and manual 
means in Series With each normally closed COn 
tact means for cooperating therewith to close 
the circuit of the electric means. 

18. An electric hoist having a reversible notor, 
an up motor Circuit for the motor, a down notor 
circuit for the motor, normally open contact 
means in each circuit, a directional circuit for 
each contact means including electric means for 
closing its associated contact meanS, manual 
means for selectively closing either directional 
circuit, each directional circuit also including a 
normally closed switch in the companion direc 
tional circuit and openable by and during the 
operation of the electric means of the selected 
directional circuit whereby to prevent the 
manual closing of both motor circuits simul 
taneously, slow-speed control means, fast-speed 
control means, manually operable means for 
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motor circuit, automatic means to close the slow 
speed switch means and separate automatic 
means to close the fast-speed switch means, 
manually controlled slow and fast Switch means 
in circuit with the automatic means for the two 
said speed switch means respectively, the ar 
rangement being such that the manually con 
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selectively connecting either speed control means 
in either motor circuit, each of said last-named 
manual means including means for preventing 
the manual operation of the companion speed 
control means, means for compelling the Opera 
tion of the Second manual means prior to the 
operation of the first manual means, and a brake 
for the hoist automatically released by the clos 
ing of either directional circuit. 

19. A hoist comprising a reversible motor, 
slow and fast motor circuits therefor, Switch 
means manually controlled to selectively actuate 
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the motor for hoisting and lowering, normally 
open slow-speed switch means and fast-Speed 
switch means selectively connectible in the 
selected motor circuit, automatic means to close 
the slow-speed switch means and separate auto 
matic means to close the fast-speed Switch 
means, and manually controlled slow and fast 
switch means in circuit with the automatic 
means for the two said speed Switch means re 
spectively, the arrangement being such that the 
manually controlled slow switch means Will be 
initially closed followed by... the closing of the 
others of the aforementioned manually con 
trolled Switch means. 

20. A hoist comprising a reversible motor, slow 
and fast motor circuits therefor, Switch means 
manually controlled to selectively actuate the 
motor for hoisting, and lowering, normally open 
slow-speed switch means and fast-speed switch 
means selectively connectible in the Selected 
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trolled slow switch means will be initially closed 
followed by the closing of the others of the afore 
mentioned manually controlled Switch means, 
and normally closed protective switch means in 
each of the speed circuits of the manually con 
trolled slow and fast Switch means, the nor 
mally closed protective switch means of each 
speed circuit being opened by the automatic 
means of the companion speed circuit when such 
automatic means is functioning to close its aSS0 
ciated normally open speed switch means, where 
by the speed circuits are prevented from being 
simultaneously closed. 

21. A hoist comprising a reversible motor, 
slow and fast motor circuits therefor, Switch 
means manually controlled to selectively actuate 
the motor for hoisting and lowering, normally 
open slow-speed switch means and fast-speed 
Switch means selectively connectible in the 
selected motor circuit, automatic means to close 
the slow-speed switch means and separate auto 
matic means to close the fast-speed Switch 
means, manually controlled slow and fast switch 
means in circuit with the automatic means for 
the two said speed SWitch means respectively, 
the arrangement being Such that the manually 
controlled slow Switch means will be initially 
closed followed by the closing of the others of 
the aforementioned manually controlled Switch 
means, and normally closed protective switch 
means in each of the speed circuits of the 
manually controlled slow and fast Switch means, 
the normally closed protective Switch means of 
each speed circuit being opened by the auto 
matic means of the companion speed circuit 
when such automatic means is functioning to 
close its associated normally open speed Switch 
means, whereby the speed circuits are prevented 
from being simultaneously closed, said manually 
closed slow switch means being manually open 
subsequent to the closing of the manually con 
trolled fast switch means while retaining the lat 
ter closed whereby to render the associated slow 
Speed automatic means inoperative and to re 
store the slow-speed switch means and its con 
trolled protective switch means respectively to 
their normally open and normally closed posi 
tions, and thereby effect the actuation of the 
companion fast-speed automatic means. 
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