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This invention relates to improvements in con~
trollers for alternating current motors, and is

widely varying loads.
For lowering it has been found very advanta-
geous to effect unbalance

size and
through the medium of over-voltage which the
motor can efficiently stand.

Another object is to render availahle the high
torque for spotting or checking only upon back-
ward or decelerating movement of the manual
controller employed for governing acceleration

Other objects and
will hereinafter appear.

The accompanying drawing llustrates
eémbodiments of the i i i

In the drawings,

Figure 1 is g diagrammatic view showing in
part a known system of contro] modified to afford
a preferred form of the control constituting the

subject matter of this application ;
Fig, 2 shows certain characteristic curves, and
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Fig. 3 shows
of contro],

diagrammatica]ly a modified form

18 to complete circuit
winding [ga
other terminaj
to line L1,

10 to close said switch. Also the drum in moving
from the off position shown to lowering Pbosition
! acts through engagement of its interconnecteq
segments (9 and 20 with contacts 21 and 22, re-
of the auto-

transformer to termina] T of the motor by en-
gagement of interconnecteqd drum segments 26
and 21 with drum contacts 28 ang 29, respec-
tively. Moreover the drum in moving from off



Jan. 18, 1949. R. B. HUNTER ET AL 2,459,320

CONTROLLER FOR ALTERNATING CURRENT MOTORS
Filed Dec. 14, 1945

' ' 123
) AL

LOWER | HoisT

L | )
32115 |"1234 0% __ﬂ_l_ﬂ.liﬂ_w %Aﬁ :
N i e T r :
soll [ 15 i6 — T\lo
\, S
B A 48" Ty 1
47 \1§ , — B
T s ._g__o'o_] T 5
= o N7
e 11 28 25 | 408 5 T aqt o 1
! : ~ M
(35 I .29 wr' 230 40 : 5/ T{ S R/
19 \36 9 1 900 iR

\. B4 < ‘ 2
IROp| 21 | '3 IT L)

3l 2z |l S s
32 (:13 R3







' 6
motor cutrent and thys should be of the electro- of the autotransformer to take into aceount the
magnetic type which, of course, could be con- additional voltage of transformer 712. On the

ness of the former to the first lowering point, 15 that such displacement is in g counterclockwise

those skilled in the art. Also it will be apparent representing the voltage of different phage now
to those. skilled in the art that the control of 20 supplied by the transformer 12, By proper design
Fig. 3 may have added thereto features of the of transformer 72 and proper connection there-
control of Fig, 1 which have been omitted for of the voltage and torque conditions may be made
simplicity of Mustration, to correspond with those obtainable by the con-
Referring to Fig. 3, it like Fig. 1 shows g motor trol of Fig, 1.
brimary P with terminals T, T2, T3 to be supplied 25 Aswill be apparent, the switch 68 is not requireqd
from lires 1., 12, 13 through an electrorespon.- to handle the full motor current but only that
sive switch 1§, Also like Mg, 1 it shows an supplied to the primary of transformer 12, thus
autotransformerTwithaportion thereof between rendering use of g manually operable switch
terminals 23 and 24 connected across lines It entirely fegsible. Also as will pe apparent, the
and 12 and with an end terminal 25 and tap 30 30 electrical interconnections of switch 68 angd the
for connection to two terminals of the motor, the " grym contacts above described restrict effective-
third motor terminal being connected directly ness of the switch 6§ to lowering point §. In

35 €ither circuit immediate closure of the other,
similar to those of Fig. 1 except for Omission of thereby to insure continuous motor torque.
the contacts of Position IS have been omitted for What we claim as new and desire to secure by
simplicity of 1lustration, whereas certain addi- Letters Patent is:

1. In combination, a Polyphase alternating cur-
40 Tent motor subjecteq to overhauling loads, a
bower supply circuit therefor, an autotransformer,

45 causing said motor at zero speed to produce gz

ormally disen- 50 load a substantial increase in the aforesaid motor
Saged contacts 69 ang normally engaged con-

tacts 10. This switch jointly with the aforemen-
tioned drum contacts controls the circuit con-

former 12 which has a secondary winding 73 con- 65
winding 7i comprises a section 7= to be con-

nected across lines Lt and I3 by drum contacts . :
64 t0 61, or alternatively by contacts 10 of switch 60 fecting voltage unbalance of the motor primary

contacts 69 of switch 68 jointly. tends to move, ang means associated with the

On lowering point I ywith the hand or foot 65 former means to provide motor connections in-
operated switch 68 in normal position as shown, clusive of saig autotransformer which cause 3
its contacts 10 connect section Ti= of the primary Substantial increase in the aforesaid motor torque,
of transformer 72 across lines 1! and 13, as here. and to disconnect said motor from circuit ayto.

tofore explained, and hence the voltage of said matically upon reduction of the motor speeq to a

‘ransformer primary and that of its secondary 70 predetermined valge,

¥ill be of like phase to that of the voltage impress- 3. Inc

:d on the motor terminals T! and T3 by the auto- rent motor to be subjected to overhauling loads

ranformer T, and the same results as those ob- of different values, a power supply ¢ircuit there-

ained by the contro] of Fig. 1 on lowering point for, means including an autotransformer to con-
are obtainable by proper positioning of tap 30 75 nect said motor to said Supply circuit for opposing
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overhauling loads, and providing selectively a
plurality of speed points, said autotransformer
effecting voltage unbalance of the motor primary
and on a given speed point causing said motor
at zero speed to produce & small torque in a direc-
tion opposite to that jn which the overhauling
10ad tends to move, and means associated with
the former means to provide motor connections
inclusive of said autotransformer which cause a
substantial increase in the aforesaid motor torque,
and to disconnect said motor from circuit auto-
matically upon reduction of the motor speed to a
predetermined value, the second recited means
being effective only when the first recited means
has a given setting, and said first recited means
affording selection of any aforementioned speed
point prior to operation of said second recited
means to afford increased motor torque.

4. In combination, a polyphase alternating cur-
rent motor to be subjected to overhauling loads,
a polyphase supply circuit, an autotransformer,
and means to connect said motor to said supply
circuit with said autotransformer interposed for
voltage unbalancing of the primary of said motor,
said autotransformer being in part connected
across lines of said supply circuit and having an
extended portion, said means providing for se-
lective connections between certain terminals of
said motor and the extended portion of said
transformer for causing said motor at zero speed
to produce either a small torque or & materially
increased torque in & direction opposite to that
in which the overhauling load tends to move.

5. In combination, a polyphase alternating cur-
rent motor to be subjected to overhauling loads
of different values, a polyphase supply circuit,
means to connect said motor to said supply cir-
cuit with said transformer interposed for voltage
unbalancing of the primary of said motor, said
transformer being in part connected across lines
of said supply circuit and having an extended
portion, said means affording selectively connec-
tions between certain terminals of said motor
and the extended portion of said autotransformer
to cause said motor at zero speed to produce
either a small torque or a materially increased
torque in a direction opposite to that in which
the overhauling load tends to move, an electro-
magnetically controlled friction brake for said
motor, and means to disconnect said motor from
. circuit automatically and to effect setting of said
brake when the speed of said motor is reduced to
a given value while operating to produce said in-
creased torque.

6. In combination, a polyphase alternating cur- :

rent motor to be subjected to overhauling loads,

a polyphase supply circuit, an autotransformer,

means to connect said motor to said supply cir-
cuit with said autotransformer interposed for
voltage unbalancing of the primary of said motor,
said means comprising a master switch moveable
from an off positicn to other positions progres-
sively to establish motor connections inclusive of
said autotransformer which afford selectively a
relatively high or a relatively low- zero speed
torque of the motor in a direction opposite to that
in which the overhauling load tends to move, said
means tending first to establish connections for
producing the relatively high torque, and means
preventing completion of the latter connections
except upon movement of the master switch
toward off position.

7. In combination, a polyphase alternating cur-
rent motor to be subjected to overhauling loads,
a polyphase supply circuit, an autotransformer,
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means to connect said motor to said supply cir-
cuit with seid autotransformer interposed for
voltage unbaiancing of the primary of said metor,
said means comprising a master switch movable
from an off position to other positions progres-
sively to establish motor connections inclusive of
said autotransformer which afford a relatively
high or s relatively low zero speed torque of the
motor in a direction opposite to that in which the
overhauling load tends to move, and means pre-
venting completion of connections for producing
the relatively high torque of the motor except
upon movement of the master switch toward off
position, and effecting disconnection of said motor
from circuit automatically when its speed is re-
duced to a given value while operating to produce
said relatively high torque.

8. In combination, a polyphase alternating cur-
rent motor to be subjected to overhauling loads, a
polyphase supply circuit therefor, an autotrans-
former, means to connect said motor to said sup-
ply circuit with said autotransformer interposed
for voltage unbalancing of the primary of said

" motor, an additional transformer having a sec-

ondary winding interposed between said auto-
transformer and a terminal of said motor, and
means. selectively to subject the primary of said
additional transformer to the voltage of the lines
of said circuit supplying said autotransformer
thereby to cause said motor to produce at zero
speed a relatively small torque or to the voltage
of other lines of said circuit thereby to cause
said motor to produce at zero speed a substanti-
ally higher torque, the torque in each instance
being in a direction opposite to that in which the
overhauling load tends to move.

9. In combination, a polyphase alternating cur-
rent motor to be subjected to overhauling loads,
a polyphase supply circuit therefor, an autotrans-
former, means to connect said motor to said sup-
ply circuit with said autotransformer interposed
for voltage unbalancing of the primary of said
motor, an additional transformer having a sec-
ondary winding interposed between said guto-
transformer and a terminal of said motor, and
means selectively to subject the primary of said
additional transformer to the voltage of the lines
of said circuit supplying said autotransformer
thereby to cause sald motor to produce at zero
speed a relatively small torque or to the voltage
of other lines of said circuit thereby to cause said
motor to produce at zero speed a substantially
higher torque, the torque in each instance being
in a direction opposite to that in which the over-

‘hauling load tends to move, and said means com-

prising a manually operable switch to commutate
the circuit connections of said additional trans-
former and thus: to effect either the low or the
high torque excitation of said motor. L .

10, In combination, a polyphase alternating:
current motor subjected to overhauling loads, a
power circuit, means to connect said motor to sald
cireuit. and to afford voltage unbalance of the
primary of said motor for motor speed torque
characteristics insuring against reversal of move-
ment of the overhauling load, and means under
the control of the former means to coact there-
with to afford for spotting or checking of the load
change in the motor speed torque characteristics

. thereby to provide at zero motor speed a substan-

tial motor tordue in a direction opposite to that
in which the load tends to move; the second men-
tioned means including means insuring against
such action thereof until directed by the first
mentioned means as a special step of control
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subsequent to action of the first mentioned means
to obtain motor speed torque characteristics in-
~ suring against reversal of movement of the over-
hauling load.

11, In combination, g polyphase alternating
current motor subjected to overhauling loads, g
power circuit, means to connect said motor to said
circuit and to afford voltage unbalance of the
primary of saig motor for motor speed torque
characteristics insuring against reversal of move-

characteristics Insuring against reversal of move-
ment of the overhauling load.

12, In combination, g pPolyphase alternating
current motor subjected to overhauling loads, a
bower circuit, means, including a master switch,
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switch from said on Position toward saig off posi-
ti

13. In combingtion, g polyphase alternating
current motor subjected to overhauling loads, a
bower circuit, means, including a master switch,
to connect saig motor to said circuit and to afford
voltage unbalance of the primary of saiq motor
for motor speed torque characteristics insuring
against reversal of movement of the overhauling
load, said means being rendered effective and

ineffective by movement of said master
from an off Position

switeh
to an on position and vice

versa, and coacting means under the control of
said master switch to afford for spotting or check-

connection of said motor from cireuit upon reduc-
tion of the motor speed to a given value,
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