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My Invention relates to motor control systems,

more particularly to control systems for hoists
and the like, and has for its object the provision
of a simple and reliable system of this character

. wherein the speed of the hoist is controlled inde-

pendently of its load. .
My invention has particular application to

. automatic hoists, i. e, to hoists which when once
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started from one level operate to the next or pre-
determined level where the hoist is automatically

slowed down and stopped. When the hoist is
driven by a slip ring induction motor, or a mo-

tor of similar characteristics wherein the speed
of the motor varies appreciably with the load, a

- varying rate of retardation results for varying

loads on the hoist. Under these conditions the
hoist would obviously be stopped at distances

from the desired position varying in dependence
upon the load. |

One of the objects of my invention is to provide
a control system for hoists driven by induction

motors, or motors having similar characteristics,

whereby the hoist will automatically approach

the stopping point with a predefermined retar-

dation, or leave that point with a predetermined

- acceleration regardless of the load. Another ob-
-Ject is to reduce the speed of approach in a pre-

determined way to such a value that a predeter-

- mined method of landing is effected independ-

ently of the load.

In accordance with my invention I provide in

one form thereof a pilot motor generator set
which is used solely for the purpose of controlling
the hoist motor. 'The motor of this motor gen-
erator set is automatically controlled to give the

desired speed variations to the elevator driving

motor and since the generator runs with a load-
ing independent of the hoist driving motor these
speed changes are predeterminable and inde-
pendent of the load on the hoist. The control

‘means for the hoist motor is made responsive to

the frequency of the pilot generator so that the

hoist motor is automatically controlled to follow

the speed changes of the generator regardless of
the load on the hoist. : | ,

For a. more complete understanding of my in-
vention reference should be had to the accom-
panying drawing the single figure of which shows
in diagrammatic fashion a hoist control system
embodying my invention. | o : .

Referring to the drawing, the hoist is fllustrated

as comprising two cages or floors 10 and 11

which are connected respectively to cables so ar-

ranged with respect to the hoisting drum 12 that

one cable is wound up while the other is un-
wound, depending upon the direction of rotation

of the drum, whereby the cages are alternately
raised and lowered. The hoisting drum i2 is op-
eratively connected through gearing 13 to the 5
hoisting motor {4 shown as a three phase slip ring
Induction motor having a wound rotor connected
to slp rings by means of which three sets of =

- resistances I8, 18 and {T may be connected in the
- rotor circuit to control its speed. These three 10
sets of resistances are in turn controlled by the

electromagnetic switches 18, 19 and 20 it being

- understood that when all three switches are open

all three sets of resistances are in the secondary:
motor circuit whereas closure of switch {8 short 15

circuits the section 15, closure of switch {9 short =
circults the sections 15 and 16, while closure of

the switch 20 short circuits all three sections.

The control of the electromagnetic switches 18,
19, and 20, and also of the electromagnetic re- 20
versing switches 21 and 22 for connecting the
motor {4 to the three phase supply source 23 for

~the desired direction of rotation, is effected by

means of a sultable control device shown as com-
prising a series of insulated conducting segments 23
24, 25, 26, 27, 28, 29, 30, 31 and 32 over which a

contact arm 3¥ is movable. This contact arm, as

shown is secured to a gear rack 34 which is con-

‘nected to a pinion 35 on the rotatably mounted

stator 36 of a regulating dynamometer device 31. S0

This device 31 has its rotor connected through
gearing 38 to the hoisting motor {4. The control
device 31 may be synchronous or asynchronotis.
Preferably it is in the form of a squirrel cage in-
duction motor having a squirrel cage rotor wind-

5153
ing and a three phase distributed armature wind-

ing which may be connected electrically by elec-

tromagnetic reversing switches 39 and 40 to the
slip rings 41 of a three phass wound rotor induc- 40
tion motor 42 driven as an induction generator

by the motor 43, shown as a three phase wound

rotor induction motor. The stator 36 of the con-
trol device 31 is biased to a predetermined cen-
tral position as by suitable springs 44 and 45, 45

whereby the contact arm 33 is maintained on the

central segment 28 when the hoist is at rest.

In operation of the control device 37 it will
be understood that its rotor will be driven by the

‘hoisting motor 14 in the same direction as the 50

fleld rotation in its stator when its stator is
connected to the generator 42. Briefly stated,
when the rotor is turning at the same speed

-as the field rotation, no torque will be applied to

the stator and it will be held to its central posi- 58
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tion by the springs 44 and 45. Any difference in
these two speeds, however, resulting from a&a
change in speed of the generator 42 to produce
a desired hoisting operation, produces & torque
reaction between the stator and rotor of the
device 31 whereby the stator is moved in one di-
rection or the other to operate the contact arm
23 and thereby control the hoisting motor.

The generator 42 is constructed to have a pre-
determined synchronous speed for the frequency
of the supply source 23, which frequency may be
60 cycles, for example a synchronous speed of
600 R. P. M., although if desired the generator
may be provided with pole changing means. or

‘o multiple winding whereby different synchron-

ous speeds may be obtained. ‘When driven at
this synchronous speed the generator will have
gero frequency across the rings 41, and when the
generator is driven above the synchronous speed
the ring frequency.increases, it being 60 cycles
at 1200 R. P. M. and 120 cycles at 1800 R. P. M.
It will be understood, of course, that this genera-
tor might be replaced by a synchronous genera-
tor having its speed varied from zero to syn-
chronous speed or above in a similar manner to
obtain the variable frequency from the stator
instead of the rotor.

The motor 43 may be connected to the supply
source 23 by means of an electromagnetic switch
43a, the operating coil 430 of which is controlled
by means of push buttons 46 and 4T1. Closure of
the normally open push button 41 connects the
coil 43b through the push buttons 46 and 417
across the supply source 23 whereby the switch
43¢ is closed, a holding circuit for the coil 43D
being thereby closed through the button 46 and
the conductor 48 back to the supply source.
To stop the motor 43 the button 46 is depressed
to deenergize the coil 43D.

For controlling the speed of the motor 43 sec-
tions of resistance 49, 50 and 51 are provided in
its secondary circuit, these resistances being con-
trolled. respectively by the electromagnetic
switches 52, 53 and 54. - The operating coils 55, 56

and B1 of these switches are each connected at.

one side to a conductor 58 leading to the supply
source 23. The remaining terminals of these op-

. erating coils are connected to circuits leading
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through relay switches controlled by the timing

devices 59 and 60 whereby a predetermined time
sequence in the operation of the switches 52, 83
and 54 is obtained. Thus the remaining terminal
of the coil 51 is connected through a conductor
81 and relay switches 62 and €3 controlled respec-
tively by the timing devices §8 and 80 to a con-

ductor 64 while the remaining terminals of the

coils 58 and 86 are respectively connected
through similar switches §5, 86 and $1, 68 con-

‘trolled by the timing devices to the conductor §d.

Any suitable timing devices 59 and 68 may be
used. As shown, the devices are provided with
ratchet wheels §8 and 10 with which cooperate
pendulum escaping devices 71 and 12 whereby
the speed of rotation of the ratchets is held at
some predetermined value so as to introduce a
predetermined time interval. Driven by the
ratchet wheels 69 and 70, and, as shown, se-
cured thereto, are smaller ratchet wheels 13 and
14 with which cooperate racks 18 and T18. These
two rack and ratchet devices are oppositely ar-
ranged, however, so that as indicated in the draw-
ing the rack 18 is immediately pulled up upon
energization of its operating coil 11, the teeth
on the wheel 13 being inclined to slip past each
other to permit this movement whereby the
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switches 63, 66 and 68 may be immediately closed
upon the energization of the coll T1. The teeth
on the rack 16 and the ratchet wheel 14 are op-
positely arranged so that they engage during
upward movement of the rack when the oper- §
ating coil 18 is energized whereby a time inter-
val is introduced as determined by the escape-
ment device 72 in the closing of the switches 62,
65 and 67. It will be observed, however, that
when the coil 18 is deenergized the rack 16 im- 10
mediately drops down to open the switches 62,
65 and 61, whereas a time element is introduced
in the opening of the switches 63, 66 and 68 due
to the escapement device 1l.

Furthermore, the switches 65, 87 and 62 are ar- 16
ranged to close in sequence with predetermined
time intervals in the order mentioned while the
switches 63, 68, 66 and 19 are arranged to open
in predetermined sequence with time intervals
in the order mentioned. In order to effect this 20
the moving contacts of these switches are slid-
ably mounted, as shown, on rods forming exten-
sions of the.racks 15 and 16, and are biased
upward to predetermined positions on the rods
by means of springs. Thus the moving contacts 25
of the switches 65, 67 and 62 are biased upward
by means of springs 65a, 6Ta and 62a to such
positions that the contact of switch 65 closes first
after which the spring §5a yields to permit the
switch 67 to close after which both springs yield 30
to allow for the closing of switch 62, any further
upward movement of the rag:k 16 being taken
care of by the springs. The arrangement of the
switches 63, 68, 66 and 79 is similar, the springs

being arranged to hold the moving contacts in 36

such positions as to give the opening sequence
heretofore referred to. Of course, these latter
switches will actually close in the reverse se-
quence but since in closing no time interval is
introduced by the escapement Ti, the interval 40
between this sequence is not appreciable so that
the switches as a practical matter all close in-
stantaneously. The same applies to the switches
62, 61 and 65 on their opening movement.

The operating coil 18 is connected to the sup- ¢5
ply source 23 through a relay switch 19 oper-
ated by the rack 15 while the operating coil T1
is connected to the supply source 23 in depend-
ence upon the closure of the switches 39 and 40

~ and the operation of the cages 10 and |l. Thus 50

the closure of the switch 38 closes its two relay
switches 80 and 8{ while the closure of the switch
40 closes its relays 82 and 83 all four of which
are in the control circuit for the coil 11. The
closure of either of relays 80 and 82 connects b5
one side of the coil 1T to the supply source 23

through.conductors 84 and 88, while the closure

of relay 81 connects the other side of the coil 11
through the conductor 86 and conductor 81 toa
1imit switch 88 operated to a closed position by 60
the hoist cage {I on downward movement,
whereby the other side of the coil 11 is connected
through the conductor 88 to the opposite ter-
minal of the supply source 23 and the coil en-

‘ergized. When the relay 83 closes, & circuit is 66

closed for this opposite side of the coil 1T from
conductor 86, a switch 80, which is closed when
the hoist cage 10 is moved downward, thence
through a conductor 87, and the relay 83 to the
opposite side of the supply source 23, through 70
the conductor 88. | |
Two other hoist cage operated switches 82 and
83 are provided to control the operating coils
384 and 48a of the switches 38 and 48, these
switches 92 and 83 being operated respectively 76
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As indicated on
the drawing, the switches 80 and 92 are situated

adjacent the upper limit of travel of the cage
{0 which is provided with a suitable cooperating

projection which opens switch 98 as the cage

passes by in the upward direction, the switch

80 remaining open, and which opens the switch
92 when the cage reaches its uppermost position.
The switch 92, however, is normally biased to a
closed position, as by a suitable spring not shown,
so that when the cage 10 starts downward again

- the switch 92 closes, and the switch 90 is so ar-
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& slow speed with the resistances 18, |
included in its rotor circuit and driving with it

ranged that when the cage passes downward past
it the switch remains in closed position. Similar .

provisions are made for the operation of the
switches 88 and 93 by the cage I, these two
switches being both closed when the cage starts

downward and being both open when the cage

is in its uppermost position.
In the operation of the system as disclosed

each cage has but two positions, that is, a lower
and an upper position, and the control is such
that when the hoist is started by means of the

push button 94 it continues in operation until

the positions of the cages have been reversed.:

Assuming that the hoist is to be started and
with. the control parts in the positions shown in
the drawing, button 47 is first pressed to start
the pilot motor 43 driving the pilot generator 42.

For frequent use of the elevator this pilot motor

generator set may of course remain in operating
condition continuously as desired, in which case

the only operation necessary to start the motor.

1s the depression of the button 94. With the
cage Il in its lower position, as shown in the
drawing, the depression .of the button 94 eloses

‘the circuit from conductor 89 through the button,

switch 93, conductor 95, relay 96, and operating
ccil 39q, through conductor 85, back to the op-
posite side of the supply source whereby the
switch 39 is closed to connect the slip rings of

the generator 42 to the control device 371 for the

proper field rotation in the stator of that device.

At this time the resistances 49, 50 and 51 will be

in the rotor clrcmt of the motor 43 so that the
generator 42 is driven at its synchronous speed
whereby the output from the generator 42 has a

zero or nearly zero frequency. Any increase in
the spced of generator 42 sets up a slowly rotat-

ing field in the stator 36 of the control device

31 which, due to the fact that its rotor is sta-
ticnary, produces a reaction- turning the stator
slowly in the proper direction as determined by
the closure of the switch 39. The switch arm
33 is moved in the proper direction to close one
or the other of the switches 21 and 22 so as to
connect the motor I4 to operate in a direction
to raise the cage 11 and lower the cage i0. For

example, assuming that the contact arm 33 is
- moved upward, it first engages the segment 27
- whereby the circuit is closed from the supply

source through conductor 98, tlHe contact arm,
segment 27, conductor 99, relay 100, which is
closed since switch 21 is open, thence through
coil 22a of the switch 22, back to the opposite
side of the supply source. This closes the switch
22 whereby the motor 14 is started in the desired
direction. The motor (4 is now operating at
16 and 17

the rotor of the control device 31. If the speed
of the rotor is equal to the speed of the fleld ro-

tation in the stator of the device 37 then no fur-
ther movement of the contact arm 33 takes place

generator 42.

, 3
until a further increase in frequency in the gen-

erator 42 occurs.

The closure of switch 39 closes its relay switch

'38b whereby a holding circuit is established
around the button 94 so that the button can be 5

released. This holding circuit leads through the
conductor 84a, the relay 39¢ and conductor 94c
to the conductor 89. -
Furthermore, the closure of the switch 39 at
the same time closed the relays 80 and 8! where- 10
by the opecrating coil 11 is connected across the
supply source 23 through these switches and the

switch 88. The coil 17 immediately pulls up the

rack 18, whereby the switches 63, 66, 68 and 79
operated by the rack are instantaneously closed, 15
the closure of the switch 19 energizing the oper-
ating coil 18 which exerts a pull on the rack 16
moving it up at a speed determined by the es-
capement device T72. Since the switches 65, 61
and 62 actuated by rack 76 are arranged to close 20
in sequence in the order named, the switch 65
will close after a predetermined interval to en-
ergize the coil 85 to close the switch 52 whereby
the resistor 49 is short circuited and the speed
of the motor 43 thereby increased. This circuit 25
from the coil 55 may be traced from the sup-
ply source 23 through the conductor 58, the coil,
relays 65 and 66, conductor 64, relay 97 moved
to its upper posmon by the clusure of switch 39,
and conductor 85 to the opposite side of the sup- 30
ply source. In this position of the relay 97 the

- circuit for the coil 40a of switch 40, closed by

the relay in its lower position, is maintained
open so that it is not closed when switch 92
closes in accordance Wlth its bias as the elevator 35
10 moves downward.

By reason of the increase in speed of the motor
43, the frequency of the generator 42 is increased,
Whereby the control device 37T moves the contact
arm 33 still further, for example, into engage- 40
ment with the segment 26 whereby a circuit is
completed from the contact arm through the op-

erating coil 18a to close the switch {8 and short

circuit the resistance 5. This circuit for the coil
{8a is traced from the segment 26 through the 45
conductor {01, the coil, conductor 102, back to
the opposite s.zde of the supply source. The motor

4 thereupon follows the increase in speed of the
Upon the closure of the switch
18, a relay 103 operated by it is also closed where- 50
by a holding circuit is established for the oper-
ating coil 22aq so that the contact arm 33 can
move off of the segment 271 without opening the
switch 22. This holding circuit leads from the
conductor 98 through the relay 103 to the con- 55

ductor 99.
- It might be mentioned at this point that the

relay 103 also connects the conductor 98 with the

conductor 104 whereby a holding circuit would
be established through the relay (05, operated 60
by the switch 22, for the coil 2ig of the switch
21 provided the hmst motor (4 were operated in
the opposite direction. At the present time, how-
ever, this circuit is not closed since the relay 105

‘was opened by the closing of switch 22, S i 15

After a predetermined time interval, however

the relay 67 is closed by the timing device 60

whereby the coil 56 is energized thereby closing
the switch 53 and short circuiting an additional

section $0 of the starting resistance for the motor 70

43 whereby the motor speed increases and like-
wise the frequency of the generator 42. This
causes the control device 37 to move the contact
member 33 upward still further into engagement,

for example, with the segment 25 which closes 15
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g circuit from the contact arm through the con-
ductor 106 to the coil 19a to conductor {02, there-
by closing the switch {9 and short circuiting the
resistance section 16. The closing of the switch
19 at the same time closes a relay switch (0T
which establishes & holding circuit through the
conductor 108 for the coil 18a.

Again after a predetermined {ime interval the
relay 62 is closed by the time element device 60
whereby the coil 57 is energized to close the switch
54 and short circuit the remaining resistor sec-
tion 5i(. The motor 43 now accelerates to its
highest operating speed thereby increasing the
frequency of the generator 42 which causes the
control device 37 to move the contact arm into
engagement with the segment 24 whereby the
coil 20a is energized to close the switch 20 and
thereby short circuit the last resg_stance section
{7 for the motor i4. This step is arranged to
cause the motor 14 to accelerate to a speed cor-
responding to the frequency of generator 42, even
under the most extreme load conditions. It will
be understood that for light loads the contact
arm 33 may not be moved far enough to come

into engagement with the segment 24 or even

with the seement 25 in order to bring the hoist-~

ing motor up to the desired maximum speed.
The hoisting motor will now continue t0 op-

erate at the predetermined running speed until

the two cages approach their terminal landings

ot which time the cage [{ will first open the
switch 88 which opens the circuit of the coil 11
whereupon the rack 15 starts to drop down at a
speed predetermined by the escapement device
1{ ‘The switches 63, 68 and 66 are thereupon
opened in a predetermined time sequence in the
order mentioned whereby the switches 54, 53 and
52 are opened to gradually insert the resistances
in the secondary of the motor 43 and thus re-
duce its speed so that the frequency of the gen-
erator 42 is gradually reduced. This operation
causes a reversal of the functions previously per-

" formed by the control device 3T whereby the con-

49

“tact arm 33 is moved back toward the central seg-

ment 28, thereby gradually cutting the resistor
sections 15, 16 and {7 into the secondary of the
motor I4 to reduce its speed. This operation, like
the accslerating operation, is not dependent upon

- the load on the motor and consequently the motor

50
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70
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will be decelerated at a predetermined rate so
that its speed will be reduced to a predetermined
slow speed when the cage reaches its upper limit
and opens the switch 93, which drops out the

switch 39 whereupon the stator 38 is moved back

to the central position on contact 28 by the springs
44 and 45 and the motor {4 thereby deenergized.
Consequently the two cages will be stopped ac-
curately at their limits of travel.

With the cage {1 uppermost it will be observed
that the switches 88 and 93 will be open while the
switches 90 and 92 will be closed so that a closure
of the button 94 to again start the elevator will
energize the coil 40a and thus close the reversing
switch 40. This circuit may be traced from the
conductor 89 through switch 84, switch 92, con-
ductor 110, relay 87 which is now in its lowermost
position since the switch 39 is open, and thence
through coil 40a. to the conductor 85. The clo-
sure of switch 40 also closes the contacts 49b
which closes a holding circuit around the button
94, this circuit leading through the conductor
84a through the relay and conductor 84c to the
conductor 83. This causes the fleld rotation in
the device 37 to be in the opposite direction where-
by the contact arm 33 will be lowered to first en-
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gage segment 28 and a circuit established through
the conductor 104 and relay 105 for the coll 21a
whereby the switch 21 is closed for the opposite
direction of rotation of the motor I4. Subse-
quently the contact arm 33 is lowered under the 3
control of the timing device 60 to accelerate the
motor and thereafter raised under the control of
the timing device 59 to decelerate the motor as
will be understood from the previous description.
" 1t will be understood that suitable automatic 10
braking devices will be provided to secure the

" hoist in position at the landings. These devices

are well known in the art, and have not been
disclosed in the present instance in order that
the disclosure may be simplifled. 15

what I claim as new and desire to secure by
Letters Patent of the United States, is:

1 Means for controlling a driving motor so
as to maintain a predetermined speed independ-
ently of the load on the motor comprising a pilot 20
motor, means for varying the speed of said pilot
motor at a predetermined rate, and means re-
sponsive to the change in speed of said pilot
motor for controlling the speed of said driving
motor so as to maintain a predetermined rela~ 95
tion between the speeds of said motors.

2. A system for controlling a driving motor
to cause said motor to operate at predetermined
speeds independently of its load comprising in
combination with a driving motor, a pilot motor, 30
means for varying the speed of said pilot motor
at a predetermined rate, speed control means
for said driving motor, and means differentially
responsive to the speeds of sald driving motor
and sald pilot motor for operating sald speed 35
control means to maintain & predetermined rela-
tion between the speed of said driving motor and
the speed of said pilot motor. |

3 A control system for hoists and the like
comprising a generator, means for varying an 4g
electrical characteristic of said generator at a
predetermined rate, a driving motor for the
hoist, speed control means for said driving motor,
and means responsive to variations in the elec-
trical characteristic of said generator for Oper- 45
ating said speed control means to control the ac-
celeration and deceleration of said motor.

4 A control system for hoists and the like

comprising a pilot motor, time element means for

controlling said pilot motor so as to vary its 59
speed at a predetermined rate, a driving motor
tor the hoist, means responsive to the speed of
said pilot motor and the speed of sald driving
motor for controlling the speed of sald driv-
ing motor so as to maintain & predetermined gg
relation between them and means actuated by the
hoist for initiating the operation of sald time ele-
ment means.

5 A control system for hoists and the like com-
prising a pilot motor, time element control means go
for controlling said pilot motor to cause said pilot
motor to operate at a predetermined sequence
of speeds, & driving motor for the hoist, means
responsive to the speed of sald pilot motor for
controlling said driving motor so as to cause sald gg

driving motor to maintain a predetermined speed

relation with said pilot motor, and means actu-
ated by said hoist for initiating the operation of
said time element control means. ._

8. A control system for hoists and the like com- 7¢
prising a pilot generator, a pilot motor for driving
said generator, means for controlling said pilot
motor to drive sald generator at a range of speeds
simulating the desired operating conditions of
the hoist, a driving motor for said hoilst, means 7§
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responsive to an operatlng oondltion or said

generator for controlling said driving motor to

cause said driving motor to repeat the speed
changes of said generator, and means driven by
said hoist for initiating the operation gf sald pilot
motor control means.

7. A control system for hoists and the like com-

prising an alternating current generator, a pilot
motor for driving said generator, control means
for said pHot motor whereby said pilot motor is
caused to drive said generator through a prede-
termined range of speeds, a driving motor for
said hoist, control means for said driving motor,
an alternating current control device provided
with a.pair of rotatably mounted elements, a driv-
ing connection between one of said elements and

caid driving motor, a driving connection between

the other element and said control means, a

wmding on one of said elements, and electrical .

connections between sald winding and said gen-
erator.

8. A control system for hoists and the Iike com-
prising an alternating current generator, a pilot
motor for driving said generator, control means
for sald pilot motor whereby said pilot motor
is caused to drive said generator through a
predetermined range of speeds, a driving motor
for said hoist, an alternating cwrrent con-

trol device having. an armature element ener-

gized from said pilot generator s0 as to have
a field rotating in accordance with the frequency

of said generator, a fleld element for said control

device driven by said driving motor, said aArma-
ture member being rotatably mounted so as to be
displaced by a difference in the speeds of said
field and said fleld element, and control means
for said driving motor operated by movement
of said armature element.

9. A control system for hoists and the nke com-
prising an alternating current generator, a motor

~ for driving said generator, time element means

for controlling the acceleration and deceleration
of said motor so as to vary the frequency of said

‘generator, a driving motor for operating said -
‘hoist, and means responsive to the frequency of

said generator for controlling said driving motor.

10. A control system for hoists and the like

bomprisin’g an alternating current generator, a

 motor for driving sald generator, time element

means for controlling the acceleration and de-

celeration of said motor in accordance with a

- predetermined rate, a driving motor for operat-
- ing said hoist, an induction device for. controlling.
the acceleration and deceleration of said driving

motor, and connections between saild induction

‘device and said generator whereby sald induc-

tion device is caused to control said motor in ac-

cordance with said predetermlmd rate of ac-
'celeration and deceleration. -
' 11. A control system. for hoists and the like

comprising a polyphase alternating current gen-

erator, a pilot motor for driving said generator, -

ratio substantially
-change in speed of sald auxiliary motor.

time element means for controlling said motor so

- a8 to maintain a predetermined rate of accelera-
tion and deceleration thereof, a driving motor for

sald hoist, control means for said motor, a dyna-
mometer device, said dynamometer device being 5
provided with a pair of rotatably mounted ele-
ments, a driving connection between one of said
elements and said driving motor, & driving con-
nection between the other element and said con-

trol means, a winding on one of said elements, 10

and electrical connections between said winding
and said generator including switching means for

“selectively controlling the phase rotation in said
- winding to control the acceleration and decelera-

tion of said motor for each direction of rotation. 15
-12. A control system for hoists and the like
comprising a polyphase alternating current gen-

erator, a pilot motor for. driving said generator,

time element means for controlling said motor to
maintain a predetermined rate of acoeleratim 20
and deceleration thereof, a driving motor for said
hoist, control means for sald motor, a dynamome=
ter device provided with a pair of inductively co-
operating elements, a driving connection between
one of sald elements and said driving motor, a 25
drlving connection between the other element
and sald control means, a winding on one of said
elements, switching means for connecting said
winding to said generator for each direction of
pha.se rotation, means controlled by the operation 20 .
of said switching mechanism for initiating the
operation of said time element mechanism to ac-

~ celerate sald pilot motor whereby said dyna-

mometer accelerates sald driving motor in the
desired direction of rotation, and means oper- &3
ated by said hoist for initiating operation of said
time element mechanism to decelerate said pilot
motor whereby said driving motor is decelerdted.
13. In a motor control system, a main motor,

' & source of excitation for said main motor, an 40

auxiliary motor, a control switch for said auxil-
jary motor, means rendered effective upon each
operation of said control switch to effect a pre-
determined rate of change of speed of said aux-
iliary motor, and means comprising a differential 45

‘device responsive to the ratio of the speeds of said

main and said auxiliary motors for controlling
said excltatlon source to thereby maintain said
constant throughout aa.ld
- 50
14. A control system for hoists and the like -
comprising a generator, means for varyng an
electrical characteristic of said generator at a-
predetermined rate, a driving motor for the holist,
speed control means for said driving motor, means 55
responsive to variations in the glectrical charac-
teristic of said generator for operating said speed
control means to control the acceleration and

- deceleration of said motor, and means comprising

a switch for rendering said va.rylng means effec- 60
cmnmcn W. CUTLER.

tive. .
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