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My invention relates to hoisting ma 
chinery, and more particularly to an elec 
trical control system for operating the motor 
of a hoist grab-bucket. - 
One of the objects of my invention is to 

provide for electrically controlling the clos 
ing and opening operations of the jaws of a 
grab-bucket by means of a simple electrical 
control system. 
A further object of my invention is the 

provision of electrical means mounted on the 
grab-bucket to close the jaws of the bucket, 
and by reason of my novel control system 
operate the jaws to closed position by said 
means by a force not exceeding a predeter 
mined value. 

It is also an object of my invention to elec 
trically limit the opening speed of the jaws 
of the bucket when subject to a heavy over 
hauling load, whereby damaging slack in the 
operating cables for the jaws and excessive 
clashing of the jaws is prevented. 
Other objects and advantages will be ap 

parent from a study of the following specifi 
cation when taken in conjunction with the accompanying drawings, in which: 

Figure 1 is a view in side elevation of a grab-bucket hoist. 
Figs. 2 and 3 are perspective views of the 

grab-bucket showing the electrical equipment 
mounted on the bucket; and, 

Fig. 4 is a diagram of the electrical control 
system for controlling the operation of the 
motor operating the jaws of the bucket. 

Referring more particularly to Fig. 1 of 
the drawings, R. designates a rail along which 
the frame of the grab-bucket hoist is caused 
to operate in a conventional manner. A pair 
of trolley wires 1 and 2 are disposed in par 
allel relation to the rail and constitute the 
source of direct current power for operating 
the electrical equipment mounted on the hoist 
frame and the grab-bucket. 
Mounted on the frame is a motor 11 for 

operating the hoisting drum 12 upon which 
a cable or chain 13 is arranged for lowering 
and raising the grab-bucket 60 shown in Figs. 
2 and 3. The power for operating the motor 
11 and the other equipment on the hoist frame 
is collected from the trolley wires 1 and 2 by 
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means of the trolley wheel-assemblage 3 and 
4. A conduit 4' carries the electric energy 
from the trolley wheel-assemblage to con 
troller 14 and controller 9 located with con 
troller 14 shown in the operator's cage (see 
Fig. 1). The controller 9 is disposed to con 
trol the operation of the motor 11, and the 
motor provided for actuating the hoist crane. 
The controller9 and the electrical equipment 
thereby controlled constitute no part of m 
invention and therefore need not be described 
in full detail. - . 

The controller 14 provided with a control 
ler lever 14, controls the operation of the elec 
trical equipment mounted intermediate the 
supporting members 70 on the grab-bucket 
60 (see Figs. 2 and 3). Mounted on the grab 
bucket between the members 70 is a series 
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magnetic brake 35 for holding the jaws 61 
of the grab-bucket either in fully closed or 
fully opened positions. A motor 56, a jam 
ming resistor 37, an armature shunt resistor 
54, a winding drum 71, magnetically operated 
directional contactors 24, 26, 48 and 49 and a 
rugged copper ozide rectifier for selectively 
controlling the operation of the magnetically 
operated directional contactors, are all mount 
ed on the grab-bucket. A limit switch 52 is 
also mounted on the grab-bucket and is op 
erably associated with the cable 72 (see Fig. 
4) for operating the levers 59 to close the jaws 61 of the grab-bucket. 
The function of the limit switch 52 is to 

interrupt the circuit for the motor 56 and to 
cause the locking of the brake mounted on the 
grab-bucket. The limit switch is actuated 
either when the jaws have completely opened 
and a slack occurs in the cable 72 or when a 

fact that the jaws have engaged an obstruc 
tion and thus cannot open. 
Motor 58 is a torque motor which operates 

the winding drum 57 for paying out the elec 
trical cable 21 and is so designed that it 
holds the cable 21 taut at all times, thereby 
preventing unnecessary wear on the cable and 
also possible rupture of the cable due to un 
usual operating conditions. It is of course 
understood that winding drum 57 may be 
operated by a spring mounted within the 

SO 

S5 

slack occurs in the cable 72 because of the 
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drum 57 and disposed to operate on the prin 
ciple of a window shade roller. For smaller 
and less expensive grab-buckets a spring op 
erated drum 57 would be preferable. This is 
especially true with my invention where the 
cable 21 never contains more than two con 
ductors and in consequence is a very light 
cable. 
In the devices heretofore known the cable 21 

usually contained from four to five conduc 
: tors, and it is one of the novel characteristics 
of my control system, that the cable for con 
ducting the electrical energy to the electrical 
equipment on the grab-bucket contains but 
two conductors. In consequence the drum 57 
and the operating mechanisms associated with 
it may be relatively light and inexpensive. 
. A more detailed understanding of my in 
vention may be had from a discussion of Fig. 
4. In Fig. 4 the controllers 9 and 14 and the 
supporting structure 70 are shown sche 8. 

matically in dotted lines. The elements 11, 
12, 57.58, 56, 71, etc. refer to the elements 
heretofore discussed in connection to Figs. 1, 

P. 2 and 3. 
The operation of my control system to actu 

ate the grab-bucket 60 is as follows: Assum 
..ing... that trolley wires 1 and 2 are supplied 

... with direct current voltage of a predeter 
30 mined value, then upon the closing of the 

safety, switch 8. the controller 9 is energized 
and when the control lever 9’ is actuated the 
hoist, frame may becaused to move along the 

35 
...rail R and the motor 11 may be caused to op 
... erate. Motor 58, since it operates on the prin 
ciple of a torque motoris supplied with energy 
under constant conditions and is thus not sub 
ject to any special control. 

40 
When the safety switch 5 is closed and the 

segments of the controller 14 are actuated 
to the right, to any position other than posi 
tion 6, a circuit is... established which, may 
be traced from the positive... trolley wire 1 

45 
through trolley wheel3, safety switch 5, over 

2. load circuit breaker F. actuating coil 16 of 
the torque limiting relay 17, contact fingers 
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18 bridged by the controller segment 18, 
conductor. 19, slip ring 20, cable, 21, conduc 
tors 22 and 23, the actuating coils of the di 
rectional contactors 24 and 26, the copper 
oxide: rectifier 27, conductor 28, cable 21, slip 

is ring 29, conductor 30, contact fingers 31 
bridged by the: controller segment 31', con 

55 ductor 32, starting resistor 33, conductor 34, 
overload circuit breaker F, safety switch 5 
and trolley wheel 4 to the negatively ener 
gized trolley wire 2. 

60 
The copper oxide rectifier 27 operates as 

an electric valve, permitting current to flow 
only in the direction indicated by the arrow. 
Furthermore this rectifier is well known in 
the trade and is of very rugged design, capa 
ble of withstanding severe shocks and other 

65 abuses in service over long periods of time 
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Without undergoing any material changes in 
Operating characteristics. 
Immediately upon operation of directional 

contactors 24 and 26 a circuit is established 
which extends from the positively energized 
conductor 22 through the coil of the mag 
netic brake 35, the series, field windings 36 
of the motor 56, jamming resistor 37, con 
ductor 38, the contact members of the di 
rectional contactor 24, conductor 39, the 
armature 40 of the motor 56, conductor 41, 
the contact members of the directional con 
tacto 26 to the negatively energized con 
ductor 28. It will be noted that during the 
closing operation of the jaws 61 of the grab 
bucket 60, the armature shunt resistor 54, is 
not connected in shunt relation to the arma 
tule 40, but is connected in shunt relation to 
the circuit extending from the junction 69 
through the contacts of the directional con 
tactor 24 to the junction 68. Since this last 
traced circuit is of low resistance value, the 
effect of resistor 54 is unimportant. 
Movement of the controller segment 42' 

to bridge the contact fingers .42, that is 
movement of the controller drum 14 to posi 
tion 6 establishes a circuit, which extends 
from the right hand terminal of the ener 
gized coil 16 through the contact fingers 42 
bridged by the controller, segment 42, the 
actuating coil of the accelerating relay. 43, 
conductor 44, back contacts of torque-limit 
relay 17 to the negatively energized conductor 
34. Operation of the accelerating relay 43 
establishes a shunt circuit for the starting 
resistor 33. - 

If during the closing of the jaws an ob 
struction is encountered by the jaws, it is 
very desirable that the jaws be not urged to 
closed position by an excessive force, first, 
because of the danger to the electrical equip 
ment resulting from the heavy current thus 
taken from the line and second, because it 
is usually desirable not to crush the object 
intermediate the jaws. In the devices of the 
prior art, a friction clutch was generally 
provided which, during the conditions just 
specified, would slip, and thus, permit con 
tinued rotation of the motor. It is thus ob 
vious that mal-adjustment of the friction 
clutch may nevertheless cause damage to the 

I motor and at the same time crush the object 
- intermediate the jaws. . Further, if the fric 
tion clutch be adjusted too loosely, the "ob 
iect intelmediate the jaws may drop after 
having been hoisted to a considerable height 
with consequent danger to attendants, and 
Workmen in the vicinity of the hoist. 
To eliminate the undesirable characteris 

tics just outlined, I have provided the torque 
limiting relay 17. If, during a closing opera 
tion of the jaws, an obstruction is encoun 
tered and an excessive current is taken by 
the motor then the actuating coil 16 operates 
to open the back contact members of the 
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torque limiting relay and to close the main 
or upper contact members of the relay. In 
terruption of the circuit at the back contact 
members of the relay 17 removes the shunt 
circuit from the starting resistor 33, and the 
motor is supplied with energy through re 
sistor 33 and the jamming resistor 37. The 
motor will thus stall and operate on the prin 
Ciple of torque motor to resiliently hold the 
object intermediate the edges of the jaws. 
without crushing the object and without 
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drawing an excessive current from the line. 
Closing of the upper contact members of 
the torque-limit relay 17 merely establishes 
a holding circuit for the relay 17 through the 
coil 46, thereby preventing chattering of the 
relay. 

During the stalling of the motor, as just 
explained, the voltage impressed on the coils 

3 of the closing directional contactors de 
creases, but since these coils are connected in 
parallel circuit relation with the coil of the 
magnetic brake 35, the series field windings 
36 and the jamming resistor 37 connected in 
Series, the voltage impressed on the coils of 
the closing directional contactors is sufficient 
to maintain the motor circuit. 

During the opening operation of the grab 
bucket 60 the controller 14 is moved to the 
left thereby causing the bridging of contact 
fingers 53 and 47 by controller segments. 53' 
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and 47. A circuit is thus established which 
may be traced from the positively energized 
light hand terminal of the actuating coil 16 
through contact fingers 47 bridged by the 
controller segment 47 conductor 30, slip 
ring 29, cable 21, conductor 28, rectifier 27, 
the actuating coils of the opening directional 
contactor 48 and 49, conductor 50, contact 
members 51 of the limit switch 52, conductor 
22, cable 21, slip ring 20, contact fingers 53 
bridged by the controller segment 53, con 
(luctor 32, starting resistor 33 to the nega 
tively energized conductor 34. 
Immediately upon operation of the direc 

tional contactors 48 and 49 a circuit is estab 
lished which extends from the positively en 
ergized conductor 28 through the contact 
members of directional contactor 49, con 
ductor 39, armature 40, conductor 41, the 
contact members of directional contactor 48, 
the jamming resistor 37, series field winding 
36 and the releasing coil of the magnetic 
brake 35 to the negatively energized conduc 
tor 22. It will be noted that the resistor 54 
is connected in parallel circuit relation with 
the armature 40 and in consequence the speed 
of the motor during the opening operation, 
especially if the load is overhauling, is lim 
ited to a safe value. 
When the jaws 61 of the bucket 60 have 

opened completely and also when the open 
ing of the jaws is prevented by an obstruc 
tion, a slack occurs in cable 72 whereby the 
limit switch 52 is permitted to operate to 
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open the circuit for the directional contac 
tors 48 and 49, which in turn causes an in 
terruption of the energy supplied to the 
motor 56 and locking of the magnetic brake 
35. 
The motor 56 is accelerated in the opening 

direction in the same manner as it is accel 
erated in the closing direction, since move 
ment of the controller segment 42' to bridge 
contact fingers 42 energizes the accelerat 
ing relay 43 which in turn establishes a 
shunt circuit for the starting resistor 33. 
While the foregoing disclosure sets forth 

with particularity the circuit connection in 
herent in my invention and discloses the com 
bination of these connections with the grab 
bucket and the means for operating the 
grab-bucket, I do not wish to be limited to 
the specific details disclosed but wish to be 
limited only by the appended claims. 

I claim as my invention: 
1. A motor control system for an electri 

cally operated grasping device, a grasping 
device, electrical devices mounted on the 
grasping device and including a motor for 
operating the grasping device, a contactor 
for connecting the motor to cause opening 
of the grasping device, a limit switch for 
causing the interruption of the connections 
established by the contactor when the grasp 
ing device fails to open in response to the 
normal torque of the motor and a magnetic 
brake for holding the operated parts of the 
grasping device in the position to which 
they were moved by the motor at the instant 
of the operation of the limit switch. 

2. In a control system for a motor mount 
ed on a grab-bucket having jaws, means re 
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sponsive to a predetermined overload on the 
motor during the closing of the jaws, caused 
either by the fact that the jaws have com 
pletely closed or by the fact that the jaws 
have encountered an obstruction during clos 
ing, for reducing the armature current of the 
motol to cause operation of the motor on the 
principle of a torque motor to hold the jaws 
against the obstruction or in closed position. 

3. In a motor control system for an elec 
trically operated grab-bucket, in combina 
tion, a grab-bucket, electrical devices mount 
ed on the bucket and including a motor for 
opening and closing the bucket, closing con 
tactors, opening contactors, a limit Switch in 
series with the opening contactor and re 
sponsive to abnormal opening conditions of 
the bucket and a magnetic brake in series 
with the motor, a pair of conductors leading 
to the electrical devices, supply lines for 
Supplying electric energy and a controller 
disposed for operation to selectively connect 2 
the supply lines to the pair of conductors. 

4. In a motor control system for an elec 
trically operated grab-bucket, in combina 
tion, a grab-bucket, electrical devices mount 
ed on the grab-bucket and including a motor 
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for opening and closing the bucket and clos 
- sing contactors for connecting the motor to: 

cause closing of the grab-bucket, a pair of 
conductors leading from the electrical de 

energy and a controller disposed for opera 

;: the conductors, said controller including a 
starting resistor, and means responsive to a 10 

5 

rates on the principle of a torque motor. 

vices, supply lines for supplying electric 

tion to selectively connect the supply lines to 

predetermined excessive load on the motor 
during closing to decrease the armature cur 
rent whereby the notor is stalled and oper 

5. A motor control system for an electri-- 
cally operated grab-bucket havingiaws, com 

. w 8. y 

prising, in combination, a motor mounted on 
the grab-bucket for opening and closing the 
grab-bucket, a pair of conductors, leading 
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... on the connection selected by the controller, 

from the motor, supply lines for supplying 
electric energy, a controller remote from the 
motor for selectively connecting the supply 
lines to the conductors thereby causing open-: 
ing or closing of the grab-bucket depending 

said controller including a starting resistor, 
means responsive to a predetermined over 
load on the motor during the closing of the 
jaws caused by an obstruction encountered 
by the jaws or by the fact that the jaws have : 
completely closed, for connecting the start 
ing resistor in series with the motor thereby 
causing the jaws to be held in closed position 
against the action of the motor operating on a - 

i ling the energization of the reversing con 
tactor unit, two conductors connected to the - 

the principle of a torque motor. 
6. In a control system for an electrically. 

operated grab-bucket, electrical devices 
mounted on the grab-bucket and including 
a motor for operating the grab-bucket, a re 
versing contactor unit, a resistor connected 
in series circuit relation with the motor, said : 
Feversing contactor unit being connected in 
parallel with the motor, whereby the revers 
ing contactor unit is maintained energized 
regardless of changes in counter-electromo 
tive force of the motor, a magnetic brake and 
an electric valve for selectively controlling 
the reversing contactor unit, a source of 
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power, two conductors, leading from the 
source of power and a double throw control 
ler for selectively connecting the two con 
ductors to the source of power, said controller 
including a resistor, means for shunting the 
resistor and means responsive to a predeter 
mined overload on the motor for deemergiz 
ing the resistor shunting means. 

7. In a control system for an electrically 
operated grab-bucket having jaws, and hav 
ing mounted thereon a motor for opening 

60 
and closing the jaws, a magnetic brake, and 
a resistor connected in series circuit relation 
with the motor, opening directional contact 
ors and closing directional contactors in 

: parallel with the motor, brake and resistor, 
the resistance drop across the resistor when 

a subject to normal operating voltage being 
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sufficient to prevent the opening of the di 
rectional contactor when in closed position, 
a speed control resistor arranged to be con 
nected in parallel with the motor armature 
when the motor is operating to open the jaws 
of the grab-bucket thereby preventing exces 
sive speeds in the opening direction. 

8. In a control system for an electrically 
operated bucket having a movable jaw, elec 
trical devices mounted on the bucket and 
including, a motor for operating the jaw, a 
contactor having contact members for con 

... necting the motor to operate the jaw and a 
resistor connected in series: circuit relation 
With the motor, said contactor being con 
nected to be responsive to the resistance drop 
across the resistor to prevent the actuation 
of the contact members to their open position, 
a controller, conductors connecting electrical 
devices to the controller, means rest)onsive to. 
Overload on the motor for limiting the cur 
rent drawn by the motor whereupon thejaw is 
actuated by the motor operating on the prin 
ciple of a torque motor. 

9. In a control system for an electrically 
operated bucket, electrical devices mounted 
On the bucket and including a motor, a mag 
netic. brake, current limiting means for limit 
ing the motor current when the motor is op 
erating in one direction, means for limiting 
the speed of the motor when operating in the 
opposite direction, a reversing contactor unit 
and an electric valve for selectively control 

electrical devices, a reel for the conductors to 
maintain them taut, a source of power and a 
controller for connecting the source of power 
to the conductors, current limiting means 
mounted on the controller operating jointly, 
and additively with the current limiting de 
vice on the bucket. 

In testimony whereof, I have hereunto sub 
scribed my name this 17th day of June, 1930. 

WILLIAM R. WICKERHAM. 
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