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To all whom 1t may concern:

Be 1t known that I, Herperr W. Cuexzy,
a citizen of the United States, residing at
Mllwgmhe{,, in the county of Milwaukee and

State of Wisconsin, have mvented certain
new and useful Implm ements in Multiple-
Voltage Systems of Motor Control, of which
the followmg is o Tull, clear; and emct speci-
fication.

My invention relates to multmle voltage
controilers. |

in the patent tca Dunn No 197,271,
granted Aug. 15, 1905, there 18 descrlbea 2
muitiple Voltaﬂe controller in which a fixe

resistance is tempoml ily cut into the drma-

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 builer resistance,

serves to prevent excessive surges oi current

.Lhr ugh the armature when the impressed

tage thereon 1s either increased or de-
rcased This builer resistance, aiter hav-
ing been inserted in cireult 1s cut out agaln
after a predetérmined time, which, in “the
Dunn patem“ 15 controlled by an 01*(1111%37
a1r ({d&h*p()h While this arrangement 1s
generally entirvely sullicient, it sometlmes
hapneﬂb that the bufter IESIStclIECE?.- 18 cub out

 too.quickly or too slow.y, largely on account

of mperfections in the dash- pot and ot its
direct connection to the switching device
controlling the buffer resistance. The ac-
tion has been i improved somewhat by substi-
tuting an ordmary o1l dash-pot for the aimn
dash-pot described by Dunn, but because of

the stufling boxes and eﬂmr features or the

o1l dash- pot and the aforesaid direct com-
nection there ave drawbacks to its use also.

It 15 the object of my present invention to
the
Dunn patent, par 1{,111(11137 as regsriz the
means for LOIlthﬂTHG the culiing Oua, uf the
buffer resistance.

In carrying out my invention there is pro-

vided means for normally preventing the

cutting out of the bufler resistance after it
has b(‘eﬂ cut m, and an.electro-magnetieally
operated device for rendering the aforesaid
means inoperative. The L].(lc’[m—nmrmetlc
device preferably operates only after a time
interval after the cutting m of the buifer
1%14 wnee, the tlne 111tow¢11 being obt..—mmd
in the pwfelred form of my inveantion Ly

| cash-pot of special construction.

| dr*‘aﬁ?i;-**lr1ﬂsj and

Sy

‘The pis-
ton 01 this dash-pot 18 part of the magnetic
cireult of the electro-magnetic de\f ice and is
so arranged that there is no need of stufling

boxes, although the dash- -pot may OJ_:)emte

1 o1l.

the various novel features of my inven-
tion will appear tfrom the description and
will be particularly pointed
oub 1n the claims.

Higure 1 is a section through a controller
embodmm my 1nvention, showmw the op-
erating mechanism for r,he Duf'fer 1651st‘mce
<=..W1L(,h, Fig, 2.1s un enlarged Vlew of the
ehetro magncu{, time element device; Hig.
3 18 % partial front elevation of the control-
ler of Hig. 1, with some parts broken away;
anc Flﬁ' 45 a diagram showing a develop
ment o* the controller.

For the sake of simplicity, the controller

is here 1llustrated with its connections ap-

prommwtely the same as those in the patent
to Dunn, aroresaid, but 1t is obvious that
my invention 1s ‘Lpphﬂ‘}ble to any other
form of controller 1n which the voltage
impressed on ‘a motor 1s Vaued and espe-
cially applicable to any form of multiple
voltage controller. The controller drum 31
1s operable by the usual handle 32, and has
contact segments 33 arranged to cooperate
with contact fingers 34 to 39 inclusive to
connect, the armature of a motor M to dif-
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ferent sets of the mains ¢, b, ¢, and d. The -

drum also hag a ring 40 and segments 41 ar-

ranged to CO(}pblde with contact fingers 42
and 48 inclusive to vary the resistance # in
the field civeuit of the motor M.

Mounted on the shaft of the controller 1s
a cam wheel 49, on the periphery of which
rides a voller 50 carried by a.lever 51. The
cam wheel 49 15 shown developed 1 g, 2,
but 1t order to show niore clearly the oper a—
tion of the device 1t 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 changed.
from one set of mains to another. The lever
51 1s connected to a switch 52, whieh is
biased to closed position by an adjustable
spring 53, When the switeh 52 35 openc:l,
Al [1110{11 54 carried by the lever 31 engages
a Jateh 55 to hold {he switeh Opell. The
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mains to another; a latch for holding

566,505

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
sald lateh. | |

9. 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 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 cireuit
when the armature connections are changed
from one set of multiple voltage mains to
another, a latch for holding said switeh in
the position in which the said resistance is in
cirenit, and electro-magnetic means for re-
leasing said latch, said electro-magnetic
means being energized when said resistance
1s cut into the motor armature eircuit.

{. In combination, a controlier 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

tor opening said switch by a movement of

the controller to change the motor armature
connections from one set of multiple voltage
5210
switch open, and electro-magnetically oper-
ated means for releasing said lateh.

3. In combination, a controller a ranged
to connect a motor armature to different sety
ot multiple voltage mairls, a resistance for
the motor armature cireuit, o switch nor-
maliy short-cireuiting said resistance, means
for opening said switch by a movement of
the controller to change the motor armature
connections {rom one set of multiple voltage
mains to another, a latch for holding said
switch open, and electro-magnetic means for
releasing said latch, said erectro-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 cireuit, a switch which
normally  shovt - eireuits  said resistance,
means for opening said switch by a move-
ment of the controller to change the motor
armature connections from one set of mulii-
ple voltage muins to another, and electro-
magnetic means energized upon the OpemL e
of said switch for controliing the closing of
satd switch, |

¥

L

-1

8

- 10. iIn combination, a controller arranged
to conntect 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 cirest
when the armature connections are changed
from one set of multiple voitage mains to
another, a lateh 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
moperative after a time interval after the
switch has been moved to cut the resistanes
in the motor armature circuit.

11 In combination, a controller arranged
Lo connect a motor armature to different sets
of multiple voltage mains, a resistance.

switch arranged to be operated. to cut said

resistance inte the moter armature circiii
when the armature connections are cnanged
from one set of multiple voltage mains ta
another, a latch for holding said switeh in
the position in which the resistance is in the
motor armature, and electro-magnetic means
for rendering said lateh inoperative after »
time interval after the switch has been
moved to cutl the resistance in the motor ar-
mature civeait, said electro-magnetic means
being energized upon the movement of (he
switch to cut said resistance into the motoe
armaturse circuit, - |

12. in combination, a controller arranged
to connect a motor armature to different seis
of multiple voltage mains, a resistance for
the motor armature circuit, a switeh nor-
mally short-circuiiing said resistance, means
for opening said switch by the movement of

the controller to change the motor armature -

connections irom one set of multiple voliage
mains o ancther, a lateh for solding said

switch open, and eiectro-magnetically oper-

ated means which operates after a time in.
terval to render said Iateh inoperative.

15, In combination, a controller arranged
to eonnect a motor armature to different sets
of multiple voltage MAUNS, 4 resistance for
the motor armature circuit, n switeh nor-
maily short-cireniting said resistance, means
for opeming said switeh by the movement of
the controller to change the motor srmature
connectlons from one set of multiple voltage
mains to another, a lateh for holding said
switech open, and clectro-magnetic means
which operates after a time interval to ren.
der said latch inoperative, said electro-mag-
netic means being rendered operative by the
opening of said switeh. |

L. In combination, a controller ar anged
to connect a motor armature to different sels
of muliiple voltage mains, a2 resistance for
the motor armature civeuit, an electro-magp-
netre cotly a switeh normally short-cireuiting
st resistanee and said coil, means for open-
g satd switch by the movement of the COT1-

roller fo change the motor armatnre CONNEC-
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