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UNITED STATES "Os first it; Y PATENT OFFICE. 
HERBERT W. CHENEY, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO ALLIS-CHALRIERS 

COMPANY, A. CORPORATION OF NEW JERSEY. 
LE-WO, GE SYSTER OF TECR, CONROE. 

960,505. Specification of Letters Patent. Patiented are , 19 O. 
Application filed October 6, 909. Serial No. 522,37. 

To all whom it may concern: 
Be it known that I, HERBERT W. CEENEY, 

a citizen of the United States, residing at 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented certain 
new and useful improvements in Multiple 
Voltage Systems of Motor Control, of which 
the following is a full, clear, and exact speci 
fication. 
My invention relates to Raultiple voltage 

controilers. . 
in the patent to Dunn No. 797,271, 

granted Aug. 15, 1905, there is described a 
multiple voltage controller in which a fixed 
resistance is temporarily cut into the arma 
ture circuit of a motor whenever the connec 
tions 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 
through the armature when the impressed 
wgitage thereon is either increased or de 
creased. This buffer resistance, after hav 
ing been inserted in circuit is cut out again 
after a predetermined time, which, in the 
Dunn patent, is controlled by an ordinary 
air dash pot. While this arrangement is 
generally entirely sufficient, it sometimes 
happens that the buffer resistance is cut out 
too quickly or too slowly, largely on account 
of imperfections in the dash-pot and of its 
direct connection to the switching device 
controlling the buffer resistance. The ac 
tion has been improved somewhat by Substi 
tuting an ordinary oil dash-pot for the air 
dash-pot described by Dunn, but because of 
the stuffing boxes and other features of the 
oil dash-pot and the aforesaid direct coll 
nection there are drawbacks to its use also. 

It is the object of my present invention to 
m in the 

Dunn patent, particularly as rega the 
means for controlling the cutting out of the 
buffer resistance. 
In carrying out my invention there is pro 

vided means for normally preventing the 
cutting out of the buffer resistance after it 
has been cut in, and an electro-magnetically 
operated device for rendering the aforesaid 
means inoperative. The electromagnetic 
device preferably operates only after a time 
interval after the cutting in of the buffer 
resistance, the time interval being obtained 
in the preferred form of my invention by a : a latch 55 to hold the switch open. 

dash-pot of special construction. The pis 
ton of this dash-pot is part of the magnetic 
circuit of the electro-magnetic device and is 
so arranged that there is no need of stuffing 
boxes, although the dash-pot may operate 
in oil. 
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 section through a controller 
embodying my invention, showing the op 
erating mechanism for the buffer resistance 
switch; Fig. 2 is in enlarged view of the 
electro-magnetic time element device; Fig. 
3 is a partial front elevation of the control 
lier of Fig. 1, with some parts broken away; 
and Fig. 4 is a diagram showing a develop 
ment of the controller. 
For the sake of simplicity, the controller 

is here illustrated with its connections ap 
proximately the same as those in the patent 
to Dunn, aforesaid, but it is obvious that 
my invention is applicable to any other 
form of controller in which the voltage 
impressed on a motor is varied and espe 
cially applicable to any form of multiple 
voltage controller. The controller drum 31 
is operable by the usual handle 32, and has 
contact segments 33 arranged to coöperate 
with contact fingers 34 to 39 inclusive to 
connect the amature of a motor M to dif 
ferent sets of the mains a, b, c, and d. The 
drum also has a ring 40 and segments 41 ar 
ranged to coöperate with contact fingers 42 
and 4S inclusive to vary the resistance in 
the field circuit of the motor M. 
Mounted on the shaft of the controller is 

a cam wheel 49, on the periphery of which 
rides a rollier 50 carried by a lever 51. The 
can wheel 4) is shown developed in Fig. 2, 
but in order to show more clearly the opera 
tion of the device it is there shown as if 
its can projections were on its upper Sur 
face instead of on its periphery. These cam 
projections are so located that they engage 
with and move the 'oller 50 as the notor 
amature connections are being changed. 
from one set of mains to another. The level 
51 is connected to a switch 52, which is 
biased to closed position by all adjust alle 
spring 53. When the switch 52 is opened 
a finger 54 carried by the lever 51 engages 
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switch as the motor armature connections 
are changed from one set of mains to an 
other, a latch for holding said switch open, 
and electro-magnetic means for releasing 
said latch. 

5. 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 multiple voltage inains to 
another, a latch for holding said switch in 
the position in which said resistance is in 
circuit, and electro-magnetically operated 
means for releasing said latch, 

6. 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 multiple voltage mains to 
another, a latch for holding said switch in 
the position in which the said resistance is in 
circuit, and electro-magnetic means for re 
leasing said latch, said electro-magnetic 
means being energized when said resistance 
is cut into the motor armature circuit. 

7. In combination, a controllier arranged 
to connect a motor armature to different sets 
of multiple voltage mains, a resistance for 
the motor armature circuit, a switch nor 
mally short-circuiting said resistance, means 
for opening said switch by a movement of 
the controller to change the motor armature 
connections from one set of multiple voltage 
mains to another, a latch for holding said 
switch open, and electro-magnetically oper'. 
ated means for releasing said latch. 

8. In combination, a controller arranged 
to connect a motor armature to different sets 
of inultiple voltage mains, a resistance for 
the notor al'mature circuit, a switch nor 
inally short-circuiting said resistance, means 
for opening said Switch by a navement of 
the controller to change the motor armature 
connections from one set of multiple voltage 
mains to another, a latch for holding said 
switch open, and electro-magnetic means for 
releasing said latch, said electro-magnetic 
means being energized by the opening of 
said switch. - 

9. In combination, a controller arranged 
to connect a motor armature to different sets 
of multiple voltage mains, a resistance for 
the motor armature circuit, a switch which 
normally short-circuits said resistance, 
means for opening said switch by a move 
ament of the controller to change the motor 
arnature connections from one set of multi 
ple voltage nails to another, and electro 
langnetic ineans elergized upon the opening 
of said switch for controliing the closing of 
said switch. 

8 

i0. 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 inaultiple voltage mains to 
another, a latch for holding said switch in 
the position in which the resistance is in 
the notor al'mature, and electro-magnetic 
ally operated meals for rendering said latch 
inoperative after a time interval after the 
switch has been moved to cut the resistance 
in the notor armature circuit. 

11. In combination, a controller arranged 
to connect a motor arnature to different sets 
of multiple voltage inhains, a resistance, a 
switch arranged to be operated to cit said 
resistance into the motor armature circuit, 
when the ai'nature connections are changed 
from one set of multiple voltage mains to 
another, a latch for holding said switch in 
the position in which the resistance is in the 
unotor ariature, and electro-magnetic hears 
for rendering said latch inoperative after : 
time intervai after the switch has been 
moved to cut the resistance in the motor ar 
islature circuit, said electro-magnetic means 
being energized upon the movement of the 
switch to cut said resistance into the amotor 
a nature circuit. 

12, in combination, a controller arranged 
to connect a motor armature to different sets 
of lilultiple voltage mains, a resistance for 
the motor armature circuit, a switch shor 
anally short-circuiting said resistance, means 
for opening said switch by the movement of 
colinections from one set of multiple voltage 
mains to another, a latch for holding said switch open, and electro-magnetically oper 
ated neains which operates after a time in 
terval to 'ender said latch inoperative. 

13. In coimbination, a controller arraged 
to connect a motor a 'nature to different sets 
of multiple voltage inhains, a resistance for 
the notor a 'nature circuit, a switch nor 
Jnally short-circuiting said resistance, means 
for opening said switch by the movement of 
the controller to change the motor armature 
connections from one set of multiple voltage 
mains to another, a latch for holding said 
Switch open, and electro-magnetic means 
which operates after a time interval to ren 
der. Said iaich inoperative, said electro-mag 
netic means being rendered operative by the 
opening of said switch. 

14. In combination, a controller arranged 
to connect a motor a nature to different sets 
of Illultiple voltage mails, a resistance for 
the motor arianature circuit. an electro-inag 
letic coil, a switch normally short-circuiting 
said resistance and said coil, means for open. 
iiig said switch by the movement of the con 

Iti'oller to change the motor armature connec 

the controller to change the motor armature. 

70 

75 

SR 

3. 

100 

. 

i5 

26 

i 2 s 

3. o 




