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To all whom it may concern: 
Beit known that I, HERBERT W. CHENEY, 

Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented certain 
new and useful Improvements in Control 
ling Devices, of which the following is a 
full, clear, and exact specification. 
My invention relates to controllers. 
There often arise cases where a variable 

resistance is to be repeatedly cut in and 
out. In some of these it is necessary that 
only the cutting in or only the cutting out of 
the resistance be, gradual, it being permis 
sible for the cutting out or the cutting in 
respectively to be done quickly. For in 
stance, in multiple voltage controllers, it is 
generally desirable to cut resistance: gradu 
ally into the motor field circuit to raise the 
motor speed while the armature connections 
are unchanged, and to cut such resistance 
quickly out as the motor armature is con 
nected to mains of a higher voltage. In the 
ordinary form of rheostatic controller, in 
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order to obtain a cutting in or cutting out 
of the resistance after the rheostat arm has 
been moved to cut the resistance gradually 
out or in it is necessary to move the rheostat 
aim over the entire set of contacts. 

It is the object of my present invention 
to avoid the necessity for such movement. 
This is accomplished by providing an ar 
rangement whereby after the variable resist 
ance has been fully cut in or out, a Switch 
is thrown to change the line connection from 
one end of the resistance to the other, thus 
cutting the entire resistance out or in as the 
case may be. The next operation of the 
rheostat arm to cut resistance in or out is in 
the opposite direction to its previous move 
ment to obtain the same result. 
My invention is adapted for many uses, 

but by way of illustration, I have shown 
it in connection with a multiple voltage con 
troller. 
The various novel features of my inven 

tion will appear from the description and 
drawings, and will be particularly pointed 
out in the claims. 

Figure 1 is a bottom view of a controller 
embodying iny invention, the bottom plate 
of the casing being removed and Some parts 
being broken away; and, Fig. 2 is a diagram 
showing the plan of operation. 
The controller drum 10 has a number of 
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sets of contacts 11, 12, 13, 14, 15, and 16, which coöperate with stationary contact 
fingers 17 to connect the armature 18 of a 
motor to be controlled between different 
sets of the multiple voltage mains 19. On 
the shaft of the controller, preferably at the 
lower end thereof, is a cam 20 which co 
operates with a roller 21 on a bell-crank 
lever 21 to move a rheostat arm 22 over 
a set of contacts a, b, c, d, e, and f. The armi 
22 is biased in a clockwise direction by a 
spring. 23. This arm is preferably mounted 
on a plate 24 near the bottom of the con 
troller, and its pivotal point is in line with 
the controller shaft. If desired, the arm 
may be loosely pivoted on such shaft. In 
Fig. 1 the plate 24 is partly broken away 
contacts a, and f are longer than the inter 
mediate contacts, and when the rheostat arm 
22 is moved to the outer end of either the 
contact ( or the contact f 
25 over a center line and causes it to snap 
a double throw switch 26 from one position 
to the other. This movement of switch 26 
may be accomplished in other ways if de 
sired, as for example by employing a cam 
action. 
The parts are shown with the controller in 

off position. When the controller is moved 
forward, or in the direction shown by the 
arrow in Fig. 1, into the first position the 
controller drum connects the motor arma 
ture 18 between those of the multiple voltage 
mains 19 which have the lowest voltage, and 
can 20 and roller 21 move the arm 22 to the 
counter-clockwise end of the contact seg 
ment a. As the controller is moved farther 
forward, the armature connections are main 
tained the same, while by means of the cam 
20, roller 21, and bell crank lever 21" the arin 22 is moved successively into engage 
ment with the contacts b, c, d, e, and f to 
cut the resistance 27 gradually into circuit 
with the field magnet 28 of the motor. If 
the controller is moved farther forward af 
ter the arm 22 has reached the clockwise end 
of the contact segment f, the motor armature 
circuit is broken at the controller drum, the 
arm 22 is moved to the counter-clockwise 
end of the contact segment f to move the 
spring 25 over its dead center and Snap the 
switch 26 from the position shown in full 
lines to the position shown in dotted lines, 
thus cutting the resistance 27 entirely out of 
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the field circuit by changing the connections 
of the field magnet circuit, from one end of 
such resistance to the other, and the arma 
ture is connected by the controller drun to 
the mains of the next higher Voltage. As 
the controllier is noved forward from this 
point the can 20 allows the spring 23 to 
move the arm 22 it), a clockwise direction 
into engagement with the contacts e, d, 6, b, 
and at successively, thus again cutting the re 
sistance 27 gradually into the field circuit. 
This tiane, however, the movement which 
cuts this resistance into circuit is in the op 
posite direction to what it was in the pre 
ceding case. If the forward movementi 
continued to bring the airn 22 in a clockw 
direction past the counter-clockwise end 
the segment (t, the armature circuit is agaii), 
iroken, the switch 26 is moved froin its 

i 

dot 
ted line position to its full line position to 
change the connection of the field circuit 
from one end of the field resistance 2 to 
the other, aid the innature is connected to 
the mains winich give the third voltage. The 
forward overient of the controller may be 
continued until the highest voltage 
reached, the field resistance being crat in by 
the arn 22 while arnature remains con 
nected to each set of nains and being cut 
out by the sciich 23 as the aximature is 
charged froin one set of nails to another. 

it is not necessary that the multiple volt 
age controller be of the drail type, incl is it 
necessary for the ricosiai arm to be operated 
by a caii, indeed, these are in any other 
uses of riae estatic controller scheiae 
shown here. 
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the i 
The multiple voltage control 

le;’ heing show in in connection witi, it inerely 
to illistrate olae of its uses. 

siany other modifications may be made in 
the precise ai'i'angement of the controller 
here shovy described, and all such 
whici c. thin the spirit and sce;pe of 
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ci{ii} as new is: 
: the:Ostai, a resisiance, a 
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!... iii. plurality 

of coni: cts 1-3 

resistance, an 

is 

is a iii) to cover in the foils w- : 

392,353. 

arm movable over said contacts, and means 
for reversing the connection of the resist 
ance to the line when the arm passes certain points in its movement. 

2. In a rheostat, a resistance, a plurality 
I of contacts connected to said resistance, an 
arin movable over said contacts, and means 
for changing a connection of the line from 
one end of the resistance to the other when 
the ai'in is moved into either extreme po sition. 

3. in a rheostat, a resistance, a plurality 
of contacts connected to points on said re 
sistance, an arm movable over said contacts, 
and a double throw switch arranged to be 
thrown from one position to the other when 
said aim is moved to either extreme posi 
tion, said switch when in its two positions 
connecting the two ends of the resistance to the circuit respectively. 

4. In a multiple voltage controller, means 
for connecting a motor airmature to different, 
Sets of nains of a multiple voltage system, 
a rheostat arranged to cut resistance into 
the motor field circuit while the motor ar. 
nature connections remain unchanged, and 
a switch for changing the connection of the 
field circuit, from one end of the resistance 
of Said rheostat to the other when the arma 
ture connections are changed. 1. 

5. in a rheostat, an arm arranged to be 
moved in one direction to vary the resist 
ance in a circuit, and means for changing 
the connections so that the same resistance 
variation may be obtained by movement of 
the aim in the other direction. 

6. In a rheostat, a series of resistance con 
tacts, an arm movable over said contacts, 
and means for changing the connection of 
said contacts so that the arm may be moved 
in either direction to effect the sane results. 

kiilwaukee, Wis., Sept. 9, 1909. 
in testimony whereof affix my signature, 

in the presence of two witnesses. 
HERBERT V. CHENEY. 

Witnesses: 
(CIIAs, L. 3YRON, 
Rois. E. STALL. 
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