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To all whom it may concern.: |
Be 1t known that I, ARTHUR WIiMON, g Clii-

zen of the United =tates, residing at Mil-

waukee, 1n the county of Milwaukee and
State of Wisconsin, have invented new and

useful Improvements in Cireuit-Controllers,

of which the following is a full, ¢lear, con-
cise, ‘and exact deseripfion, reference being
had to the accompanying drawing, forming
a part of this specification.

- My invention relates to improvements in
circuit controllers and more particularly to
those for polyphase

cuits.

It is one of the objects of mvy invention to
provide a circuit controller which will, upon
the occurrence of abnormal conditions in
any phase ot the controlled -cireuit, protect

the translating device or devices connecied

therein and at the same time fully protect
its own controlling windings.

Various other objects and advantages of
my 1nvention will be hereinafter clearly and
tfully set forth.

In order to disclose the nature and char-

acteristic features of my invention, I shall
describe the controller diagramunatically
1instrated in the accompanving drawing
which embodies my invention in its pre-
ferred form. It should be understood how-
ever, that my invention may be carried out
by ‘means of other instrumentalities than

thoge illustrated in the accompanying draw-

g and may be used in other relations. .
The controller selected for the purposs of
1lustration controls the cireunit of a motor 1
supplied. with current from a three phase
alternating current supplyv cireuit, the lines
ot which I have numbered 2, 8 and 4. |
The controller includes a main switch 5
which may in practice be of any preferred
type. As illustrated this switeh ineludes
two movable confact members 6 and 7 pro-

vided with cooperating contacts & and 9 re-

o d

spectively. The contact members 6 and 7

are oporated by a solenoid 10 through toggele

- hinks 11. The contact member 7 is electri-

50

cally connected by conductor 12 to the left

hand terminal of the motor, while its co-
operating contact 9 is connected to the sup-
ply Ine 2. Contact member 6 is connected
by conductor 13 to the right hand terminal

~of the motor while its coGperating contact 8

b

1s connected by conduetor 14 to supply line
4, Thus upon engagemeni of the contact

alternating current cir-

tacts and thus close the motor circuit.

members ¢ and 7 with their respective co-
operating contacts, the outside terminals of
the motor will be connected to supply lines
2 and 4. The middle terminal of the motor
15 permanently connected to supplyv line 3.
Hence closure -of the switeh 5 serves to com-
plete all phases of the motor circuit.

One terminal of the solenoid winding 10

1s connected by conductor 15 to conductor

14, while the opposite terminal of said wind-
Ing 1s connected by conductor 16 through a
relay switch 17 by conductor 18 to Hne 3.

The relay switch 17 thus serves o control

the circuit of the operating winding of the
main switch, -

Relay switch 17 is provided with an oper-
ating winding 19, One terminal of this
winding 1s connected by conductor 20

through a resistance 21 or a short eireuit

around sald resistance by conductor 22 to
line 2, while its oppostte terminal is con-
nected by conductor 23 through a fuse 24 by
conductor 25 through single pole central
switech 26 bv conductor 27 to conductor 14
and thence to line 4. Accordingly upon clo-
sure of switeh 26, the winding 19 of relay 17
15 connected across lines 2 and 4.

The operation of the controller thus far
described 1s as follows:—Assuming the sev-
eral switches of the controller to be in the
positions 1llustrated, the motor cireuit will
be open. To start the motor the switch 26
must first be closed. This ‘connects the
winding 19 of relay 17 across supply lines 2
and 4 as previously deseribed, causing said
relav switch to respond and connect the op-
erating winding 10 of main switch 5 across
supply lines 3 and 4. " Switch 5 thereupon
responds causing the contact members 6 and
7 to engage their respective cobperating con-
' The
relay switch 17 must be closed and main-
tained closed In order to energize main
switch 5. |

“he relay winding 19 being ' connected
across limes 2 and 4 and the winding 10 of
the main switch being connected across lines

3 and 4 1t is apparent that the energization

of - these windings is dependent upon the

voitage conditions of all three phases of the .

supply civeuit. Accordingly if after the
motor cireuit 1s closed, there should be an

abnormal drop in voltage in any phase of

the ciremit. one or the other of said wind-
ings would be detnergized. In either case,
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giziﬂg cireull of the or device to render

wintensnee thereot appendem upon  re-
qpnh% of spid operating devies within g
hmited period fﬁiiw*mg response of eaid
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o Inoa polvphase eiw W eon . 1T
mmbzwmozﬂ a plurality of 819( ro-PRSBON -
sive switchoes responsive snccessively o close

ali ph‘uﬂﬂ& of the ¢ i'(;ui;’:., tm, operating w SIS
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thelr energization upon the 1035_,&;;*& COIL-
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means controlling the energizing cirenit o

the first vesponding switeh to open the same
after a temporary peri ot and means oper-
ated by the last responsive switch to re ender

L .

.m}d former means ineffective.

. In a polyphase circuit cont troller, 1n
e@mmmtlon a plurality of electrs 0-TespPOon-
sive switches xesporis.wn successively to close
all phases of the ll‘Culb, the operating wnd-
ings of said switchés being dependent fo
their energization upon the voltage {*{m{m
tions in the different phases of {he cireuis,
means adapted to opent the energizing clr-
cuit of the first responsive switch bt lmv'mi%

a time @lument permitting vespoense of the
hst respensive switch un der normal conai-
tions and means operated by the last respon-
sive switch for rendering s..a,lj former means
me Hective.

In an alternating current circuit con-
troﬂaij 11 combination, t’ﬁvf-::a electro-respon-
sive devices dependent for thelr ensrgization
upon the electrical conditions of 1ﬁe ent,
phases of the civeuit, ome of said devices
controlling the energizing cirenit of the
Othﬂl‘ and means cmtmlhﬂﬂ the emrgmrt <

ireait of the former device to render wmain.
tenance thereot dependent upon res 3ponse
and continued energization of the- otner of
sald devices. -
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dependent upon the response of said latter
device within o Himnite
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S In an alternating currvent circuit con-

br f:;iieh mn (:mnl:-{n.:n,mr}.., two electro respon-

sive devices depeadent for their energiza-
fion upon the voltage conditions of different

prases of the sup; le circuit, one of sdid de-

vices control hng the energizing circuit of

d !)uilf‘d iohmﬂlw thu
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the other, a fuse in cirenit with the operat-

g W mdmﬁ of the first responding . device,

said fuse tending to miu'lupt the cireuit

therethvough after the ] iapse of a temporary
period and Means {J}J{%?E}LEJ upon the - re-
sponse of the -Jt device to protect said
fus se. | .

G In an alternat g current circeult con-
éj]:*:::_"’i_'i_etg, 13 ur;lzimmulfam two electro respon-
swe devices wependent for their
tion upon the voltage conditions of different
plmmg of the controlled circuit, means ne-
cessitating the response of one of said de-
V1CE8S PLrior 1o response ot the other, a fuse
o etrewid with the operating wmdm‘g of

of *"1&: tormer m,”m controlled by the latter
device, sud 98 teﬂdmﬁ” to interrupt the
" the wvmer device unless the latter
device npe“aus 1thin a predetermined time,

10, in a rﬂlvmmbe circuit controller, in
contbination, & plur ality of switches | having
iheir {:]J"‘l“ltlﬂn windings connected In dif-
terent phases of the circuif, said switches
being interlocked m oper ate sitccessively to

fcio%s_, ‘the several phases of th@ cireuit, o fuse

In the energising eircuit of the first respon-

sive switch :J@u{*mﬁ‘ to 1nterrupt said circuit
“but having a time ele*nf,m enabling response

of the Inst 1e<-,pambwe swnah Lnder normadl
conditions, a resistance to be included in cir-
cuit with sard fose and m eans operable upon
the rvesponse and deSnergization of the last
weh o insert and remove said
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