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UNITED STATES PATENT OFFICE.

JAY H. HALL, OF CLEVELAND, OHIO, ASSIGNOR TO THE ELECTRIC CONTROLLER AND
MANUFACTURING COMPANY, OF CLEVELAND, OHIO, A CORFPORATION OF OHIO.

CIRCUIT-CONTROLLING SYSTEM.

Specification of Letters Patent.

Patented Aug. 22, 1911,

Application filed November 23, 1810. Serial No. 593,800.

To all whom it may concern:

Be it known that I, Jay H. Haww, a citi-
zen of the United States, residing at Cleve-
land, in the county of Cuvahogn and State
of .Qhio, have invented new.and useful Im-
provements in Cirenit-Controlling Systems,

-of which the following is a specification.

My invention relates to circuit controlling
systems, particularly that tvpe in which the
use of one or more magnetically operated
switches is involved. '

The object of my invention is to provide
protection for a motor or other translating

device in a circuit against an overload, and’

to provide means for preventing the restart-
ing of such motor or device upon a failure
of current and the consequent return of the
same with all of the starting resistance cut

. out, these results to be obtained without the

use of auxiliary contacts on the magnetic

_switches. :

Referring to the accompanying drawings,
Figure 1 shows diagrammatically my inven-
tion in connéction with a manually-operated
starting controller, or master switch. TFig. 2
shows my invention adapted to a reversing
controller with magnetically-operated resist-
ance switches: -

Referring first to Fig. 1, C is a mannally-
operated master-switch having the arm ¢
provided with the brush ¢* to bridge in its
first operating position the fixed segments.
or contacts, ¢’ and < The segment ¢’ is

.connected to the positive wire p, and the |

segment " to-one end of the starting rve-
sistance’ R.  ¢%, ¢, ¢", and ¢* are segments
connected suceessively to portinns of.the re-
gistance R.  The remaining end of the. re-
sistance R is connected to the negative wire
n'through the armature A, the winding 4 of
thée overload relay I, and the fixed contacts
§" of tlie switch 8. The wire 1 leads from
the seginent ¢® throngh the winding « of
the switch S to the point o. to which two
other wires are connerfed, one leading
through the resistance @, the-contacts 2’ and
A? of the relay K. and the wire 2 to the

‘negative wire n,; and the-other through the

resistance h and the wire 3 fo the segment
¢* which lies parallel to the segment " and
extends from the segmeiit #° to the segment

¢®. The shunt field f is ‘connected to the
wires p .and 2, that 15, directly across the
line. : ’ '

The connedtions»are such that to operate

the switch the resistance ¢ is connected in -

series with the winding s, and to prevent

“the operation of the switch the resistance b

is connected in parallel with the winding s.
These resistances are'so proportioned that if
the winding s is connected across. the source
of supply in series with the resistance a, the
switch will operate, and if the resistance b
is connected in parallel with the winding s
and this: parallel circuit is connected across
the sotirce’ of ‘supply .in series with the re-
sistance @, the switch 8 will not operate,
but after 1t has once been closed it will re-
main closed with the cornections thus ar-
ranged, due tothé smaller air gap in the
magnetic cireuit, thus requiring a smaller
amount of current in the winding s to hold
the switch closed than to operate 1t.

The operation of the system shown on
Fig. 1 is as follows: When the arm ¢ is

‘moyed to the first position, ‘connecting the

segments ¢’ and ¢*, a circuit isestablished from
thepositive wire p through segments ¢’ and ¢?,
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the wire 1, the winding s of the switch S, -

the resistance a, the contacts &, k? of over-
load device K, and the wire 2 to the negative
wire n. This causes the switch S to close
its contacts ', s* causing a motor circuit to
be established through the resistance R, the
armature A, the winding % of the overload

" device K, and the contacts s, 82 of the switch

S. On further movement of the arm ¢? to
the right, the starting resistance R is gradu-
ally eut out' until the last position at ¢® is
reached, at which place the motor armature
A is connected directly across the line and
operates at its normal speed. As soomn, how-’
ever, as the brush ¢ has moved off of the

“first position, it comes in contact with the -

segment ¢4, and a circuit is established from
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the positive wire p through the wire 8, the

‘resistance b, to a point o between the wind-

ing & and the resistance a, thence through
the resistance «, the contacts &’, &% of the

“overload device K. and the wire 2 to the

negative wire n. This places the resistance
& m a parallel circuit with the winding s,
the parallel circuits both being in series with
the resistance a, which causes a smaller
amount of current to flow through the wind-
ing s dye to the increased current through
the resistance a, causing a correspondingly
greater drop in potential between the nega-.

tive souree of supplv and the hottom -armi-

nal of the winding 5. This reduced current
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-~ has'the effect of reducing the heating of the’
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allows -the switch S to remain closed, and

winding s.. If an overload now occurs caus-
ing the motor to take a current larger than

it can safely stand, the overload device K

opens its contacts, cutting off the current

-from the winding s and causing the switch

S to open. The cverload device K immedi-
ately closes its contacts again, but the cur-
rent which now flows through the winding
s, due to its being shunted by the vesistance

-0, will' prevent the closure of the switch 8

until the handle ¢ of the controller is moved

~ - . back to the first position, at which place all
. 1k

of the starting resistance R is inserted in the

- ¢ircuit: before the motor can be restarted.

-+ 1f,-while the controller.handle is in the full

runming position, the voltage -on the circuit .
.should fail for any reason, such as the
;opening of the circuit breakers in the power

house, the switch S will open, and upon the

- return of current to the line the switch S

will not close, since its winding s is shunted

by .the resistance 0. To restart the motor it

2 will ‘be necessary for the controller arm ¢

+tobe moved back to the position in which all

the resistance R is inserted in circuit there-

with. , :

Fig. 2 shows a reversing controller for a
series wound moter, with the ariaature A

and the field ¥, in which all the switches
" are magnetically operated and controlled by

.. the master controller M. On moving the
.~ . master controller arm to the position 1 a cir-
". 83 cuitb is established as follows: from the posi-
' tive wire p through the wire 7, the resist-

“ance «, the point o', the wire 8, contacts of
" the overload device K, the wire 9, the wind-

. 40

"M” to the negative.
“reversing switch 5. Upon moving the mas-
‘ter ‘controller to position 2, a circuit is estab--

mg 5% 'of the switch 5, the contacts M? and
This circuit eloses the

“lished from the positive wire p through the

45

wire 7, the resistance ¢ the wire "4, the
winding 11* of the switeh-11, and the con-

“tacts M* and M’ to the negative, which-
.-causes the switch 11 to elose the motor cir-

cuit with all the starting resistances R’, R?,

“‘and R®.in series with the armature A and the

field F. As'the controller arm is moved to

- the-positions 3, 4, and 5, the switches 12, 13,

‘and 14 close successively, cutting out the re-

* gistances R, R?, and- R? in succession, until,
“finally, the motor is connected directly across

" the source of supply. The windings 129, 182,

~and 14* obtain their positive connection

through the wires 10 and 15 and through the
auxiliary, contacts: of the reversing switch

" 5" or 6°. - As soon ag-the-switch.11 closes, the -
‘resistance b is comnected. in parallel with

- the windings 5* and 112, the parallel circuits

68

being in series with the resistance a. and the

1,001,023 -

troller is in any of the running positions, an

overload should occur, causing the overload
device K to open its contacts, current will be
cut off from. the winding 5%, causing the
switch 5 to open, but the switch 11 remains-
closed, since its winding is still  excited.
Upon the clogure of the contacts of the over-
load device I, the small amount of current

70

which now flows through the winding 5* will -

not cause the reversing switch to close, and’
the motor will not be restarted until the mas-
ter controller arm is moved back to the po-
sition 1. " If, while the master controller

ure of voltage occurs, all of the switches will
open and cut off current from the. motor.
The winding 11* may be. so proportioned
that it will cause suflicient current to flow
through the resistance @ to prevent sufficient
current flowing through the winding 5* to
close the switch 5 upon the return of the
voltage to the line. “This would cause the

switch 11 to close, but no motor currént

would flow. The resistance » would then
be connected in parallel with the windings
11* and 57, thus reducing the current in both -
of the above windings, protecting them from
overheating. Tn order to restart the motor,

.the master controller arm s must be moved

b:le‘tO the position 1 in order that all the
starting resistances R’, R?, R® may be insert-

‘ed and gradually cut’out in bringing thé mo-

tor up to speed. The switch 11 may be de-
signed to close much - quicker than ‘the
switches 5 and 6 to accomplish this last de-
seribed feature in case the arm of the con-
troller is on one of the running. positions and
there should be a failure-and a return of
voltage. The quick closure of the switch 11
would place the resistance b in parallel with

‘the windings 11* and 5, thus preventing the

reversing switch 5* from closing:  The same
description applies when the master control-

‘ler is moved to the opposite side except that

reversing switch 6 will close instead of the

-reversing switch 5, and the armature ‘con-
‘nections will be reversed, causing the motor
“to run-in the :

opposite. direction. ~
Tclaim— - : " T
1..In an electric controller, a resistance, a
magnetically -ioperated ‘switch, means for
connecting the winding of the switch to.a
source of supply in series with the resist-
ance; and a shunt around the winding,-the
shunt including the said means.and conirol-
ling the current in the winding. .
2. In an electric controller, a resistance, a

- magneticallv-operated main switch, a mas-

ter switch for connecting the winding of the
main switch in series with the resistance and
a shunt around the winding, the shunt in-

) | cluding contaéts on the master switch dand .
- windings 5* and -11* have their current there- .
by reduced, but not sufficiently to cause the
-switches:to open.  If, while the master con-

controlling, the current in the' winding.
3. In an electric controller. a resistance, a

magnetically - operated main. switch, means !
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-arm-is in any, of the running positions a fail- -
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for connecting the winding of the switch in
series with the resistance, a second magnet—
ically-operated switch, means for “subse-
quently connecting the winding of the sec-
ond switch in parallel with the winding of
the first switch and in series with the said
resistance.

4. In an electric controller, a resmtance, a

magnetically-operated main switch, o wind-
ing therefor, a master switch for connectlng-

the winding to a source of supply in series
with the resistance, and a second magnet-
ically-operated switch, having its winding
arranged to be connected in parallel with the
first winding so that the current in the first
winding will not be large enough to operate

the main switch, the winding of the second

switch being connected in series with the
said resistance.

5. In an electric controller, a: resls‘mme,
a magnetically-operated switch having its
winding connected to a source of supplv
with the resistance in series - therewith, a
gecond resistance, a second switch which
when closed causes the second resistance to
Le connected in shunt with the winding of the
first switch, and means for connecting the
winding of the second switch as a shunt
around the winding of the first switch and
in sel ies with the said first resistance. ’

Iu a motor u)nhol system, a resistance, |

a1 nmm switch and a resistance switch, a
master switch (*mme(hnv the winding of the
switches in parallel to a source of supply
and in series with the said. resistance, and
means for opening the circuit of the main
switch when  the motor current exceeds a
predeter mined value.

7. Ina motor control system,.a resmtance,
two magnetically-operated switches, meafs
connecting  their windings in_ parallel

branches, the parallel branches being in se--

ries with the resistance,: and means respon-

sive to the motor current for opening the

pavallel branch (unt.munw one of the wind-

ings.
8, In an o]v('tn(' mmtru]ler, a res\stance.

‘a civenit, two switehes connected thereto,

means (,-(mnv(hng: the - windings of the
switches in parallel to a source of supply in
series with the resistance, and means for re-
ducing the current in one of the windings

wlien tho current m the civeuit is larger tlmn'
"o predetermined

alve, ,

9. Tn an electrie controller, two resist-
ances, a cireuit, a switeh therein having an
operating winding, the winding and the two
resistances having a common connection,

Tneans mnnw-tmg the winding and one of
the resistances to one side of a source of

sopply. the other resistance being connect-

ed to the other side of the source of supply.

and means f{or opening the cireuit of the

winding when the cnvrent in the cireuit be-

comes greater than a predotermmed value. -
‘ ~

s -

‘

10. In -a motor control system, a resist-
ance, a switch, means donnecting the wind-
ing of the switch to a source of supply in
series with the resistance, a second switch’
which when closed causes a shunt to be con-
nected around the winding, means for open-
ing “the circuit through the winding when
the motor current exceeds a predetermined

value without causing the second Sw1tch to
open.

11. In an electric ('()ntr()]ler a resistance,
a_circuit, a switch ha\'mg contacts in the
circuit, a master switch for connecting the”
winding of the switch to a source of supply
in series with the resistance, a second re-
sistance, means subsequently connecting the
secondl resistance as a shunt around said
winding. and_means responsive to the cur-
rent in the cireuit for opening the cireuit -
through the winding. .

12. In a motor control svstem, a resist-
ance, a magnetically-operated switch hav-

_ing contacts in the motor circuit, a master

switch for connecting the wmdmg of the
switch to a source of supply, the resistance
being in series with the winding, and means
1nc]udm r the said contacts to cause a de-
crease of current in the winding. -

13. In an electric controller, a circuit, a
resistance, n magnetically operated switch
having contacts in said cireuit, means for
(~nnne('hn(r the winding of the switch to &
source of supply in series with the resist-
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ance, and means including the said contacts.

of the switch for connecting a shunt around’
said w inding when the S\\')t(.l) is ‘closed.

" 14. In an eleetric controller, a resistance,
A ain . cireuit, a mawnetlcally -operated
switch having contacts in the cu‘cmt a sec-
ond reslst.m(e nmeans connecting the operat-
lmr winding of the switch and the resiztance
in par allel circuits, and in series with the
second resistance, an overload (19\'1('e op-
erative, when-the citcrent in said main cir-

cuit exceeds a.predetermined value, to de-.

crense the current fiowing in the parallel
(-mmt containing the \\mdmg .
15. In an Ll(‘(‘tll(' controller, a reslstnnce,
a main cirenit,’ a nmirnetlcallv ()perated
switch having contacts in the eircuit, means
connecting the winding of the switeh to a
source of supply in series with the resistance
to operate the switch, means connecting a

shunt around the winding, and means re-..
“sponsive to the current in the main cireunit

for opening the circuit of the winding when
the current in the umin cireuit exceeds a
predetermined valve.

16, In a‘civenit controlling system, a re-
sistance, a switeh, an operating. winding
therefor, means connecting said winding
and the resistance in parallel civeuits, a sec-
ond leqlst'm(e. means connecting the par-
allel cirenits in series. with the second re-
sistance, and means for opening the branch
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containing the winding when the current
through the contacts of the switch exceeds
a predetermined value.

17. In a motor control system, a resist--

ance, a reverser, an operating winding there-
for, means for connecting the winding in
geries with a resistance to operate the re-
verser, means for connecting a shunt around
the winding to prevent the operation of the

reverser, and means for
containing the winding’

opening the circuit
when the current in

the motor is above a predetermined value.

Signed at Cleveland,
of November, A. D. 191

Witnesses:
R. H. Bexxezrr,
H. M. DieMER.

Ohio, this 9th day
0. T
JAY H. HALL.
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