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To all whom it may concern:
Be it known that I, Herpert W. CHENEY,

a citizen of the United States, residing at
Milwaukee, in the county of Milwaulee and !

5 State of Wisconsin, have invented certain
new and useful Improvements in Control-
lers, of which the tollowing is a full, clear,

- and exact specification.

'My invention relates to multipie voltage

10 controllers.

In the patent to Dunn No. 197,271,

granted Aug. 15, 1905, there is described a
multiple voltage controller in which a fixed
resistance is temporarily cut into the arma.
19 ture circuit of a motor whenever the con-
nections of the armature are changed from
one set of mains to another. This resistance,
‘now commonly known as a buffer resistance,
serves to prevent excessive surges of current
29 through the drmature when the impressed
voltage thereon is either increased or de-
creased. In the Dunn patent, this buffer re-
sistance, after having been inserted in cir-
‘cuit, 1s cut out again after a predetermined

25 time. While this arrangement 1s generally |

entirely sufficient, it sometimes happens that
the buffer resistance is cut out before the

armature current has dropped to a safe

value, or is retained in circuit for some time
30 longer than is required- for the armature

current to drop to such safe value, the varia- |

tions in the armature current. not always be-
ing the same for the same period of time.
It 1s the object of my present invention

35 to provide an arrangement whereby a buffer

resistance, after having been cut into cip-
cuit, 1s cut’ out of circuit as seon as the
armature current has dropped to a predeter-

. mined valué and not before. In attaining
40 this object, I provide a device such-as an
~ electromagnet, responsive to the current in
the armature circuit, and so arrange this
cevice that while the current in the arma-
ture circuit exceeds a predetermined value,
45 1t prevents a buffer resistance, if in circuit,
~ from being cut out, but allows such resist-
ance to be cut out as soon as such current

falls below such: predetermined value. This .

1s preferably done by providing a latch to

50 hold open a switch which normally short-

circuits the buffer resistance, and releasing

such latch when the armature current falls
below a predetermined value.” - -

The various novel features of Imy inven-

65 tion will appear from the description and
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drawings, and will be particularly pointed
out 1n the elaims. ' -

Figure 1 is a section through a controller
embodying my invention, showing the op-
erating mechanism for a buffer resistance

switch; and, Fig. 2 is a diagram showing a

development of such controller.

For the sake of simplicity, the controller |

drum 31 is here illustrated with its connec.
tions approximately. the same as those in
the patent to.Dunn aforesaid, but it is ob-
vious that my invention is applicable to any
other form of controller in which the volt-
age 1mpressed on a motor is varied and es-
pecially apnlicable to any form of multiple
voltage controller. The controller drum has
contact segments 33 arranged to coOperate
with contact fingers 34 to 39 inclusive to
connect the armature of a motor M to differ-

ent sets of the mains a, b, ¢, and 4. The

drum also has a ring 40 and segments 41
arranged to coOperate with contact fingers

42 to 48 inclusive to vary the resistance r

in_the field cfrcuit of the motor M. |
Mounted on the shaft of the controller

drum is a cam wheel 49, on the periphery

of which rides a roller 50 carried by a le-
ver ol. The cam wheel 49 js shown de-
veloped in Fig. 2, but in order to show
more clearly the operation of the device it

‘1sithere shown as if its cam projections. were

on its upper surface instead of on its pe-
riphery. These cam projections are so lo-

cated that they engage with. and move the

roller 50 as the motor armature connections
are being' changed from one set of mains to
another. The lever 51 is connected to a
switch 52, which is biased to closed post-
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tion by an adjustable spring 53. A bell-

crank lever 54, pivoted at 55, is movable b

a solenoid 56 against the action of an ad-

95

justable :spring 57 into engagement with a -

15 1n such position the current in the sole-

noid 56 exceeds a predetermined value. This
‘solenold is connected in the armature cir-
cuit of the motor M, and the switch 52, when'

‘projection 58 on the lever 51 to hold the |
switch 52 in open position if while the swiich

100-

closed, short-circuits the buffer resistance

R, also in the armature circuit of the mo-

1 tor M.

When the controller is moved to change
the -armature connections from any set of
mains to another, whether'to increase or de-
crease the voltage impressed on the arma-
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~ ture, the cam projections on the cam wheel
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. circuit decreases.

20

~ the controller shown the resistance R is cut.
into circuit when the controller passes be- -
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troller which controls the field resistance |

45

49 move the lever 51 to open the switch 52
and cut the resistance R into the motor

~armature circuit. As soon as the change of

armature connections has been made,'the
spring 53 begins to expand to force the
switch 52 toward closed position. However,
1f because of the change of armature con-
nections the current in the motor armature
circuit exceeds a predetermined wvalue, the
solenoid 56 moves the bell-crank lever 54 to
engage the projection 58 and hold the switch
52 1n open position. As the motor changes
1in speed due to the change of armature con-
nections, the current in the motor armature
When the armature. cur-
rent has dropped to a predetermined value
the solenoid 56 allows the spring 57 to dis-

engage the bell-crank lever 54 from the pro-.

jection 58, which permits the switch 52 to
close to cut out the buffer resistance R. In

tween positions 7 and 8, 14 and 15, 18 and 19,

21 and 22, and 23 and 24, and also when it

passes to or from off position. Between the
positions just mentioned the armature con-
nections are changed from one set of mains
to another. Between any other two adjacent
positions the controller merely varies the re-
sistance » 1n the field circuit of the motor.
This field resistance is arranged to be in-

_creased as the controller 1s moved forward
between those adjacent positions when the

armature connections are not varied, thus in-
creasing the speed of the motor, but to ‘be
cut out whenever the armature connections

are changed from mains of a lower voltage

to mains of a higher voltage, thus insuring
a strong field whenever a higher voltage is
impressed <on the armature.

It is obvious that the part of the con-

may be varied as desired, and that the part
which ‘controls the armature connections
may be adapted to. any multiple voltage sys-
tem and arranged, if desired, to reverse the

~ armature connections. These modifications,

-50

as well as many others which will readily
occur to one skilled in the art, may be made
-without departing from the

of my_ invention, and are intended to

~covered in the following claims.". -
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“What I claim as new 1s:. .
..1. In combination, a motor, a circuit there-
for, a resistance 1n the circuit, means for ef-
fecting changes in potential on the leads of
the armature circuit of the motor, mechani-

cally operated means for cutting said resist-

ance into said circuit, and a device respon-

sive to the current 1in the armature circuit of |

the motor for controlling the cutting of said
resistance out of circuit. = |
2. In combination, a motor, multiple volt-

spirit-and scogg. : out arT:
| operated .to cut 'said resistance into the mo-

-

995,488

armatureeacross different sets of said mains,
-4 resistance, mechanically operated rmeans
for inserting said resistance in circuit with
the motor armature when the latter 1s
changed from ‘one set of salid mains to
another, and means responsive to the current
in the armature circuit for controlling the
cutting out of said resistance.

3. In combination, multiple voltage mains,
a motor, means for connecting the motor
armature to different sets of said mains, a

resistance in the motor armature circuit, a

70.

75

switch normally short-circuiting said resist- °

ance, means for opening said switch as the
motor armature connections are changed

from one set of said mains to another, and -

means responsive to the current in the motor
armature. circuit for holding said switch
open while the current in the motor -arma-
ture circuit exceeds a predetermined value.

4. In combination, a controller arranged
to connect a motor armature to different sets
of multiple voltage mains, a resistance, a
switch arranged to be operated to cut said
resistance into the motor armature. circuit

when the armature connections are changed .

from one set of the multiple voltage mains
to another, and means ?01‘ holding said
switch in the position in ‘which said resist-
ance is cut into the motor armature circuit
until the current 1n such circuit is below a
predetermined. value. ‘ .

5. In combination, multiple voltage mains,

a motor, a controller arranged to connect -
the armature of said motor to different sets
of sald mains, a resistance, a switch ar-
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ranged to be operated to cut said resistance

into the motor armature circuit as the con-
troller 1s moved to change the armature con-
nections from one set of said mains to .an-
other, and an electro-magnet In the motor
armature circuit arranged to hold said
switch in the position where such resistance
is in the armature circuit until the current

in- such circuit is below a predetermined

value.
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6. In combination, a controller arranged .

to connect a motor armature to' different

sets of multiple voltage mains, a resistance,

a swifch biased to a position to cut said re-
sistance out of circuit but arranged to be

tor armature circuit when the armature con-
nections are changed from ‘qne set of the
multiple voltage mmins to another, and
means for holding said switch in said lat-
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ter position until the current in the motor

armature circuit is below. a predetermined
value. o o
7. In combination, multiple voltage mains,

a motor, a controller arranged to connect

the armature of said motor to different sets
of sald mains, a resistance 1n the motor ar-
mature’ circuit, a switch biased to p -1tion

125

65 age mains, means for connecting the motor : to short-circuit said resistance, means for 130
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opening said switch as the motor armature
connections are changed from one set of
said mains to another, and means responsive

to the current in the motor armature cireult

for preventing the closing of said switch

“while the current in the motor armature

10
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circuit exceeds a_predeterminéd value.
8. In combination, multiple.voltage mains,

a motor, means for connecting the motor ar-
‘mature to different -sets of the multiple

voltage mains, a resistance in the motor ar-
mature circuit, a switch normally short-cir-
said resistance, means for epemng
said switch as the motor armature connec-

tions are changed from one set of said

mains to another, and an electromagnet 1n
the motor armature circuit for controlling
the cutting out of said resistance.

9. In combination, a controller arranged

to connect a motor armature to different sets-

of multiple voltage mains, a resjstance for
the motor armature circuit, a switch which

normally short -circuits said .. resistance,

means for opening said switch by a move-

1 . ’ . | "
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ment of the controller changing the motor

armatiure connections from one set of mul-

tiple voltage mains to another, and a S1I-

gle coil electromagnet for controlling the

closing of said switch.

10. In combination, a controller arranged
to connect a motor armature to different

' sets of multiple voltage mains, a resistance,

a switch arranged to be mechanically op-

_erated to cut sald resistance into the motor

armature circuit when the armature connec-
tions are changed from one set of multiple
voltage mains to another, and a single coil
electromagnet for controlling the movement
of said switch to a’position to cut said re-

sistance -out of the motor armature circuit.

Milwaukee, Wis., Sept. 1, 1909. |
In testimony whereof I affix my signature,
in the presence of two witnesses.
| HERBERT W. CHENEY.
Witnesses: o o
Cuas. L. Byron,
‘Ros. K. STOLL. -

Gopies' of this 'patént may be obtained for five cents each, by a.ddréss‘ing "g_he “ Gommissioner of Patents,
: | S ‘Washington, D. C.” - | *
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