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To adl whom it may concern.: .
Be it known that I, Jay H. Harw, a citi-
zen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State
of QOhio, have invented new and useful Im-
provements in Hlectric Controllers, of
which the following is a specification. =
My invention . relates to electric con-
trollers in which magnetically - operated
switches are used to control electric circuits.
Xore particularly, it relates to such- con-
{rollers i
to canse

i which an overload deviee is used

: t to be opened at one of
these magnerically-operated switches when
the current eircuit becomes toe large:

it 1s well known that the amount of eur-
rent in the winding of « maguetically-oper-
ated switch mus

switch zhan to hold it in its operated posi-

it be greater to operate the

tion; and it is, therefore, desirable to de-

unt of curvent in the winding
has operated, as this re-
¢f the winding and also
nption of current. .
¢ ‘objects of ‘my invention is to
atically the decrease in ourrent
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the
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fing of 2 magnpetic switch upon
closure of the main ceniacts of the
S",VE\:VCIZ). .

Another object of my invention is to pro-
vide an overicad device which shall cause
the opening of the moter civeuit when the
current therein reaches a value,

gerous

vt the motor r the device

s the arma-
tled, and F

thersol;
sistance which 1is
movement of an
motor cireuit is completed by t
of the main switch S actnated
ization of the winding 5. Ths

%mg §

%

e cipcail 1
om-the point
tot

Fand

tes fhe intervention of the op- -

Ny

extending through the resistance 7 te the 55
point @* in the motor cireuit between the
winding o” of the overload relay O and the

armature A. The overload relay is shown

-at O.operated by tlie winding o’ which is in

the motor circuit and responds.to an excess 60
of current therein. In normal operation,
the contacts ¢ are closed; and when an ex-
cess of current ocours the relay O opens said
contacts. XK is a detent normally held in
the position shown in Fig. 1 by the tooth or
shoulder d’ which engages the lower end of
the plunger of the relay 0. When released,
the detent rotates freely avound the stud d
under the action of & weight w. The plun-
ger when released rests on the surface @2 of
the detent which is farther from the stud d
than that porticn of the detent on which the
plunger normally rests.

The operation of this controller is as fol- ‘
lows: Lo start the motor the operator
closes the master switch M, thus establish-
Ing an actuating cireuit from the positive .
through the contact s, through the point «,
the winding s of the switeh 8, and the con-
tacts o on the overlcad relay O to the point
a’y there the curfent follows two parallel
paths, one of which leads through the re-
sistance 7 to the negative an the other of
which leads through the resistance.#2 to the
peint ¢°, the armature A, the resistance R,
and the arm B to the negative. The cub-
rent in this \circuit causes the main switch 8
o close its contacts, wherenpon the motor
cireuit s established {from the positive,
ugh the switch 8, the winding ¢, the

' bhe startin nee B, and

the negative. Crrrent flows

e point &
tive 2t 8",

the shunt field from ¢
e motor then starts at mininum speed
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ithrough
through the field ¥ to the nega

rey
Th

“and is accelerated by gradually cutting out

the starting resistance R. The operation of
the switch 8 also.changes the relation of
the winding s to the resistance # and 72,
because the point «” heing now positive, it
iollows that s and #° ure connected in par-
allel and both in series with +. From the
positive the current follows two paths: one
through the coil s and cue from the point ¢°
through the resiglance #; the two paths
reunite ut ¢’ and the cireuit extends to the’
nsgative through the resistance . The'gt
tect of this change is to reduce the current
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through the coil s. It is not necessary that
the circuit from the point @® be completed
to the negative through the motor armature
for the winding s to close the switch S. In
this case the current through the winding s
and the resistance 7” must be great enough
to close the switch. As soon as the con-
tacts of the switch close, however, the resist-
ance 7° is connected as a shunt around the
winding s, thereby reducing the current
therein: The relay O is adjusted to operate
whenever the current in the motor circuit
reaches a certain value which is the maxi-
um that should be permitted to flow in the
motor circuit. The energization of the
winding ¢’ is then suflicient to Jift the relay
O, which has two effects; first it opens the
contacts o, thereby breaking the circuit
through the coil s and causing the main
switeh to drop-to the open position, where-
upon the motor is cut off from the source of
supply and stops; second, it releases the de-
tent K which is rotated by the weight w
falling to the position w’, whereby the ve-
lay O is positively prevented from closing
its contacts o after its operating winding o’
is deénergized. This in turn prevents fur-
ther operation of the maln switch S by
manipulation of the master switch M. Be-
fore the motor can be started again it is nec-

essary that the operator restore the detent

K to its running position, whereupon the
relay O will drop and bridge the contacts o,
making everything ready for another opeér-
ation of the controller. .

In the controller disclosed in Fig. 2, the

starting resistance is shown divided in sec-
tions R’, R2, R?; respectively, short-circuited
by the switches 8" 5%, and S¢. The operat-
ing windings ¢ ¢? ¢® of these switches are
energized by the current in the motor cir-
ouit. The resistance controlling switches
&7, 82, S® are of that type of switches de-
seribed in . R. Canfield’s applications, Se-
sial Number 583,000, filed September 21,
1910, and Serial Number 604,331, filed Jan-
uary 23, 1911, and In Eastwood’s Patent,
No. 1,040,292, granted October 8, 1912. In
these applications and in this patent par-
tiealarly in Fig. 2, the switches have the
peculiar characteristic of Jocking to the
open positic; when the current in their op-

erating windings is above a- certain prede-
termined limit and of closing their contacts
when the current is reduced below said limit.
The motor circuit is established by the op-
eration of a main switch S which is provided
with an actuating circuit extending from
the point ¢ on the master switch M through
the coil s, and the contacts o normally
bridged by the overload relay O to the point
o where it divides, one branch leading
through the resistance 7’ to the pegative at
point ¢°, the other branch leading
through the resistance #* to the point a® be-
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tween the main switch and the armature A.
O is the overload relay provided with the
operating winding ¢’ 1n the motor circuit
and the holding winding A, the purpose of
which is to keep the overload relay lifted
after it has operated and the motor is cut
off from the source of supply.

The operation of this controller is as fol-
lows: To start the motor, the operator closes
the master switch M, establishing an actu-
ating circuit from the positive through’ the
master switch M, the winding s, and the con-
tacts o on the overload relay to the point ¢/,
where the circuit divides, one branch- ex-
tending through the resistance 7’ to the

point ?, the cther branch extending through -
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the resistance 2 to point a*, and thence

throueh the armature A, the resistances B,
R?, R’, and the winding ¢’ to the peint @2,
where the two branches reunite and are con-
nected to the negative through the winding
o’. The energization of the winding s
causes the switch S to close its contacts,
whereupon the motor cireuit is completed,
current flowing from the positive through
the switeh S, the armature A, the resistances
R, R?, R/, the operating winding ¢’ of the
switch &, and the operating winding o’ of

1 the overload relay O to the negative. The

current in the motor circuit being limited
only by the starting resistance, the first re-
sistance switch S’ is locked to the open posi-
tion until, due to the acceleration of the
motor, the current in the winding ¢ de-
creases to that value at which the switch 5’
is adjusted to operate.- Then the switeh 8°
will close its contacts, short-circuit the re-
sistance section IR/ and connect the operat-
ing winding ¢* of the switch 82 in the motor
cireuit. The short-circuiting of the resist-
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ance section R’ causes a rush of current

which. locks the switch S to the open posi-
tion till the speed of the motor increases
sufficiently for the current to diminish to
that value at which the switch 5% is ad-
justed, to operate. At that moment the
switch S? will close its contacts, short-circuit
the resistance section R?, and connect the
operating winding ¢* of the switch 82 in the
moter circuit. Likewise the last resistance
switeh $® will first lock out and then close
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its contacts and short-circuit the last resist- .

ance section R®. The motor now runs at’
full speed and its circuit is traced from the
positive through the switch S, the armature
A, the contacts of the gwitch 3% and the
winding o’ to the negative. It will be seen
that the operation of the switch S8 short-
circuits the windings ¢, ¢%, and ¢ Conse-
quently, the switches S’ and 32 drop to the
open position, and the switch §% would drop
too, were it not for the holding winding °
wwhich is energized as soon as the switch SR
has closed its contacts, the holding cireuit
being traced from the point @® through ibs
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holding winding H?, the bridging piéee of
the switch % and the contacts thereof to the

-negative. The switch 8% is, therefors, held
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closed by the energization of the winding

H:. As-soon as the swiich S closes its con-
tacts the resistance #* is corinected in paral-
lel with the coil s, current flowing from the
positive through the master switch B, the
coil s, the contacts o to the point a’, and

froin the point ¢® through the- resistance 7

to the point a’, where the two branches unite
and the circuit further extends through the
resistance 7’ and through the winding o’ to
‘the negative. As in the case of Fig. 1, this
reduces the current in the winding s and the
heating therein. The shunt feld circuit is
traced from the point 5 through the field ¥
and through the winding o” to the negative.
When an overload occurs the overload relay
O is operated and opens its contacts o, there-
by deénergizing the winding s of the main
switch S and causing the said switch to open
its contacts, which 1n turn opens_the motor
circuit. The holding winding H? of the
switch S°'is dlso deénergized and the said
switch drops to the open position, but the
overload relay is maintained in the open po-
sition by the holding cireuit which extends
from the positive through the contact m
on the master switch, the winding % of the
relay O, and the operating winding o
thereof to the negative. The winding 4 is
not strong’enough to operate the overload
relay, but it is able to hold the said relay
in the open position after it has been op-
erated. = Consequently, the operator must
open the master switch M in order to de-

energize the winding 4, thus allowing the |-

overload relay O to again close its contacts
0, in order that the controller may be ready
for another operation. To step the motor
the operator opens the switch M, whereupon
the coil s, is deénergized and the switch S
drops to the open position, thereby open-
ing the motor circuit. .

I have shown my invention
control of a shunt wound motor, but it will
be evident to those skilled in the art that it
may be as readily applied to the control of
a series or compound wound motor, and,

* that with the addition of reversing switches,

56

a reversible motor may he controlled by the
means disclosed in this specification. My
invention may also be applied to any circuit
which it is desired to control.

I claim— :

1. In an electric controller, a resistance, a

' magnetically - operated switch, means con-

60

ne

necting the windirg of the switch to a source
of supply in series with the resistance, a sec-
ond resistance, means including the contacts
of the switch when it closes for connecting
the second resistance in parallel with the
winding and in series with the first resist-
~mee and means for opening the circuit of

appiied to the

2

the winaing when the eurrent thiough the
switch is tgo large. S

2. In a controller,

a cirquit, a magneti-

sistance, means connecting the winding of
the switch in series with the resistanée, nieans

control the current therein wpon closure of

mg the circuit of the winding. - : o
3. In a controller, a circuit, ‘s ragneti-

“cally-operated switch in the ecircuit, a resist-

ance, means connecting ‘the winding of the

conneeling a shunt arcund - the  winding to
control the current therein upon clostre ‘vf
the switch, an overload device for opening
the circuit of the winding, and means for

tion.

connecting the winding of the switch t6 a

ance, a shunt connected around the winding

switch, and means
winding deénergized. R

5. In an electric controller, two resist-
‘ances, a magnetically-operated switch, a
winding therefor, means for connecting the
winding in series with the two resistances
in parallel for closing the switch, and- for
subsequently connecting one of the resist-
ances in parallel with the winding.

6. In an electric coritroller, two resist-
ances, a magnétically-operated switch, a
winding therefor, means for connecting the
winding in series with the two resistances
in parallel for closing the switch, and for

for maintaining said

and an automatic switch for deSnergizing
said winding. o

7. In an electric controller, a resistance, a
cirenit a‘magnetically-operated switch for
“closing the circuit, means comnecting the
winding of said switch in series with the re-
sistance -for closing the switch, a second ve-
sistance adapted to be connected in shunt

therein when the switch is closed, and means
for decreasing the current in said winding
when the current in said circuit is above a
predetermined value, ‘ S

8. In a motor control system, a motor, a
circuit therefor, s magnetically - operated
switch in the civeuit, two resistances, means

cuit containing the two resistances in paral-
lel, a creuit including one of the resistances
and the contacts of the switch for reducing
+ the current in the winding, and contacts in

cally-operated switch in- the circuit, a re-’

the switch, and an overload device for open--

switch in series with the résistaiice, means’

holding the said device in its operated posi- -

4. In an electric controller, a resistance, a
_magnetically - operated switch, means for -

upon closure of the switch thereby contidl-
ling the current in the winding, an everload-
device for deénergizing the winding of said -

connecting one of the resistances in parallel
with the winding upon closure of the switch, .
116

with the winding to control the current

connecting the winding of the switch ina cir-

70

confecting a ghunt around the winding to -
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source of supply in sevies with the resist: ~
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the circuit of the winding opened when the
current in the motor circult exceeds a prede-
termined value.

9. In a motor control system, a motor, a
circuit thervefor, a magnetically - operated
switeh in the circuit, two resistances; means
connecting the winding of the switch in a

a circuit including one of the resistances and
the contacts of the switch for reducing the
current in the winding, contacts in the cir-
cuit of said winding opened when the cor-
rent in the motor cireuit exceeds a predeter-
mined value, and means for maintaining the
contacts open.

10. In a motor control system, a motor, a
circuit therefor, a magnetically - operated
switeh for the cirenit, a winding therefor,
two resistances assceiated with the winding,
and means connecting the winding in a eir-
cuit with the two resistances in parallel to
clese the switeh, the closure of the switch
causing cne of the resistances tobe connected
in circuit with the winding and the other
resistance in parallel therewith.

11. In an electric motor conirol systom, a
metor, a cireuit thevefor, a magnetically-
operated switch for the ¢ireuit, a winding
therefor, two resistances ssociated with the
winding, means conneeting the winding in a

civenit with the two resistances in parvallel
{o close the switeh, the closure of the switeh
wusing one of the vesistances to be con- |
neeted in a eivenit with the winding and the
other rosistance in parallel therewith, and an 1
automatic switeh for detnergizing the wind-
ing of the switch upon an abnormal coudi- |
tion in the motor windings. l

12. In a motor confrol system, a motor, » |
cireuit therefor, a main switch for closing |
the cireuit, an operating winding thevetor, |
an actuating cirenit including the winding |
and divided into two branches, a vesistance |

1,058,601

in each branch, cne of the resistances being
adapted to be connected in parallel with the
operating winding upon closure of the main
switch, a master switch for controlling the
actuating circuif, contacts in the actuating
circuit, and means responding to an excess
of current in the motor circuit for opening
the .contacts.

13. In an electric motov control systen, a
motor, resistances therefor, means for con-
trolling the resistances, a main switch, an
operating winding therefor, an actuuting
cirenit including the winding and divided
into two branches, a resistance in each
branch, one of the latter vesistances being
adapted to be connected in parallel with the
operating winding to control the current
therein upon closure of the main gwitch, a
master switch for controlling the actuating
circuit, contacts in the actuating cricuit, an
overload relay adapted to open the contacts
upon an excess of current in the motor, and
moans for preventing the overload relay
from closing the contacts after it has oper-
ated. T

14. Tn an electric motor control system, a
motor, a cireuit therefor, resistances there-
for, switches for controlling the resistances,
operating windings for the gwitches ener-
gized by current in the circuit, a main
Gwitch, an operating cireuit thevefor, a mns-
{or switeh for controlling the cireuif, con-
tacls in the eirenit, means responding to an
oxcess of current for opening the contacts
and a holding winding for holding
{acts in the open posilion. -

Signed at Cleveland, QOhio, this 21st day
of July, A. 2. 1911, '

JAY H. HALL.

Witnesses:

1exry L. Asser,
. M. Dipuer,

Copies of this patent may be obiained for five cents each, by addvessing the « Gommissioner of Patents

Washington, D. C.
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