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To all whom it may concern:

Be it known that I, Herperr W. Cunxzy,
a citizen of the United States, residing at
Milwaukeu, in the county of Milwaukee and

State of Wisconsin, have invented certain
new and useful Impl(ﬂ ements in Multiple-
Voltage Systems of Motor Control, of which
the followmg is a full, clear; and exact speci-
fication.

My invention relates to multiple voltage
controilers. .

In the patent to Dunn No. 7972
granted Aug. 15, 1905, there is descrlbecx a
multiple voltaﬂe controller in which a fixe

 resistance is temporanly cut into the srma-

ture cirveuit 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 corrent

. through the armature when the impressed

V"tage thereon is either increased or de-
creased. This buffer resistance, after hav-
g been inserted in circuit is cut out again
after a predetérmined time, which, in “the
Dunn p.J,temL is controlled by an ordmfuy
alr dash-pot. While this arrangement 1s
generally entirely sufficient, it sometimes
happens that the buffer vesistance is cut out
too quickly or too slow.y, 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 stufling boxes 4
oil dash-pot and the aforesaid direct con-
nection therve arve drawbacks to its use also.

It is the object of my present invention to
the
Dunn patent, par 1cul(u‘ly as regards the
means for ’ontlodmo 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 afor
means inoperative. The doctro—lm(rnehc
device preferably operates only after a time
interval after the cutting in of the buffer
resistance, the time interval being obtained
in &he preferred form of my invention Dy :

Specification of Letters Patent.
Application filed Dctober 8, 1908,

' dmwmos, and

ind other features of the
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Serial No. 521,371

dash-pot of special construction. The pis-
ton 01 this dash-pot is part of the magnetic
civeuit of the electro-magnetic dev ce and is
so ‘arvanged that there is no need of stufling
boxes, although the dash- -pot may operate
in oil.

The various novel features of my inven-
tion will appear from the description and
will be particularly pointed
out in the claims.

Figure 1 is a section through a controller
embodymﬁ my invention, shownm the op-
erating mechanism for the buffer Tesistance
qmtch Fig. 2.is un enlarged view. of the
electro -magnetic time element device; Fig.
3 is i partial front elevation of the control-

ler of Fig. 1, with some parts broken away;.

and Fiu 4 is a diagram showing a develop-
ment o” the controller.
Tor 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 & motor is varied and espe-
cially applicable to any form of multiple
voltage controller. The controller drum 81
is operable by the usual handle 32, and has
contact segments 33 arranged to cobperate
with contact fingers 34 to 39 inclusive to
connect the armature of a motor M to dif-
ferent sets of the mains «, 0, ¢, and d. The
drum also has a ring 40 and segments 41 ar-
ranged to conpu‘afu with contact fingers 42
and 48 inclusive to vary the resistance » in
the field cireuit of the motor M.

Mounted on the shaft of the controller is
a cam wheel 49, on the periphery of which
rides a roller 50 carried by a.lever 51.
cam wheel 49 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 cam 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 roller 50 as the motor
armature connections are being
from one set of mains to another. The lever
51 is connected to a switch 52, which is
biased to closed position by an adjustabile
sprivg 53. When the switeh 52 is openel,
a finger 54 carried by the lever 31 engages
a lateh 55 to hold the switelh open. The
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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 mains to
another, a latch for holding said switch in
the position in which said resistanee is in
cireuit, 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 cirenit
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
eircuit, and eleciro-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 controller arranged
to connect a motor armature to different sets
of multiple voltage mains, a resistance for
the motor armature circutt, a switch nor-
mally short-circuiting said resistance, means

for opening said switch by a movement of

the controller to change the imotor 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 Iateh.

8. In combination, a controller arranged
to connect a motor armature to different sety
ot multiple voltage mairs, a resistance. for
the motor armature cireuit, a switch nor-
mally short-cireuiting said resistance, means
for opening said switch by & movement of
the controller to change the motor armature
connections from one set of multiple voltage
mains to another, a latch for holding said
switceh open, and electro-mmagnetic 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 civenit, a switch which
normally  short - cireuits  gaid resistance,
means for opening said switch by a move-
ment of the controller to change the motor
armatuare connections Trom one set of mulii-
ple voltage mains to another, and electro-
magnetie means energized upon the opening
of said switch for controliing the closing of
said switch,

8

- 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 operated to cut said
resistance into the motor armature cireuit
when the armature connections are changed
from one set of multiple voltage mains o
another, a latch for holding said switch in
the position in which the resistance is in
the motor armature, and electro-magnetic-
ally operated means for rendering said latch
inoperative after a time interval after the
switch has been moved to cut the resistance
in the motor armature circuit.

11. In combination, a controller ar anged
to connect a motor armature to different sets
of multiple voltage mains, a resistance, o
switch arranged te be operated to cut said
resistance into the motor armature circaib
when the armature connections are changead
from one set of multiple voltage mains {o
another, a latch for holding said switch in
the position in which the resistance is in the
motor wrmature, and electro-magnetic means
for rendering said latch inoperative after a
time interval after the switch has been
moved to eut the resistance in the motor ar-
mature eivewit, said electro-magnetic means
being energized upon the movement of the
switch to cut said resistance into the motor
armature circuit,

12. In combination, a controller arranged
to connect a motor armature to different seis
of multiple voltage mains, a resistance for
the mdétor armature cireult, a switch nor-
mally short-cireuiting said resistance, means
for opening said switch by the movement of

]
H

the coutroller to change the motor armature -

counections from one set of multiple voltage
maing to ancther, a lateh for Lolding said
switch open, and electro-magnetically oper-
ated menns which operates after g {ime
terval to render said Iatch inoperative,
13, In combination, a controlier arranged
to connect a motor armature to different sets
of multiple voltage mains, a resistance for
the motor armature civeuit, a switch nor-
mally short-civeniting said resistance, means
for opening said switeh by the movement of
the controller to change the motor srmature
connections from one set of multiple voltage
mains to another, a latch for holding said

m-

switeh open, and electro-magnetic means
which operates after a time interval to ren.
der said laich inoperative, said electro-niag-
netic means being rendered operative by the
opening of said switeh,

1. In combination, a controller ar ranged
to conneet a motor armature to different sets
of multiple voltage mains, a resistance for
the motor armature civeuit, an electro-mag-
netic eoil, a switeh normally short-circuiting
said resistance and said coif, means for open-
ing said switceh by the movement of the eon-
troller to change the motor armature connec-
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