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My invention relates to control systems, more
particularly to systems for operating electromag-
netic switches and has for its object a simple and
reliable system of this character. o

In carrying out my invention, I provide a mag-
netic iron core for the operating coil of the
main load switch which core is made of a mate-
rial having relatively high magnetic flux reten-
tivity whereby it retains a relatively great amount
of residual magnetism after the energizing coil
is deenergized, this residual magnetic effect being
great enough to hold the switch closed.

For the control of the energizing winding of
the main switch, I provide a two-way single pole
control switch which, when thrown in one direc~
tion, coniiects the coil for energization in parallel
with the main switch and in series with the load
“whereby the coil is short circuited when the main
switch is closed, and the main switch is held
closed by the residual magnetism of the core.
To open the main switch, the control switch is
thrown to its other position whereby the coil is
connected for energization through -the main
switch and in parallel with the load and is de-
energized when the switch opens. ]

For &.more complete understanding of my
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{8. When this switch is thrown toward the left
hand, as seen in the drawing, it connects the
coil {3 across or in parallel with the open switch
10 so that the coil 13 is thereby connected across
the mains 4 and 15 in series with the load 12,
The coil i3 thereupon closes the switch 10 and
the switch in closing short circuits the coil 18,
the switch being held closed by the residual mag-
netism in the core of the coil 13.

For the purpose of opening the main switch 10,
the switch arm 18 is thrown to its right-hand
position which connects the coil 18 in series with

. g suitable resistance 19 in parallel with the lamps

i2 and in series with the switch {0 whereby the
coil 13 is energized sufficiently to neutralize the
residual magnetism in the core (6 and permit the
switch 0 to open. When the switch 10 opens,
the coil 13 is deenergized for the reason that it is
connected in series with. the switch 10.

In the preferred form of electromagnetic switch
{0 shown in Fig. 2, the pivotally mounted arma-

 ture 20 is biased to the open ‘circuit position

o8

invention, reference -should be had to the ac-

companying drawing, Fig. 1 of which is a dia-
grammatic representation of a control system
embodying my invention; while Fig. 2 is an ele-
vation view of a preferred form of switch.

I have shown my invention in one form as
applied to the opening and closing of a main

switch §0 to control a load circuit {1 energizing,.

as shown, a plurality of electric lamps 12. The
. switch 16 is normally biased to its open circuit
position as by a spring or, as shown in Fig. 1,
by gravity. It is moved to its closed position by
means of a suitable coil 13, When closed, the
switch 10 connects the lamps {2 across suitable
supply mains (4 and I§ which may be energized
either with alternating or direct current.

The coil 13 is provided with a magnet iron core
i¢ having sufficient magnetic retentivity to hold
its armature in its attracted position and thereby
hold the switch 10 closed for an indefinite period

shown, by means of a helical spring 2i. The
armature 20 and the stationary core member 22
are made of & suitable material, mainly iron,
which retains a sufficient amount of residual mag-
netism to hold the armature in its attracted posi-
tion after the coil 23 has been energized to pick
up the armature 20 and then deenergized. This

80 is a desirable means of holding the switch closed
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of time after the'coil I3 has been deenergized.

For example, the core may bé made of a material
containing three (3) per cent or-more of chro-
mium by weight, the remainder being iron.

For the purpose of
the coil 13 is connected
between the switch 16 and
electric lamps 12, The other end of the
connected to a two-way single pole control

the load, shown as
coll is

for an indefinite period against the force applied
by the spring 2f. It requires no additional ener- -
gy and has no resultant noise.

Because of the fact that the armature 20 is
released by neutralizing the residual magnetism
in the magnetic structure of which it forms a
part, instéad of having a low value of residual
magnetism insufficient. to retain the armature
when the circuit of the coil is opened, no air
gap is provided between the armature and the
core member 22. Moreover, the absence of the '
air gap gives the residual magnetism an advan-
tage in holding the armature in ifs attracted
position. :

In order to provide for wear of the engaging
contact surfaces of the switch 10, the movable
contact of the switch which is operated by the

_armature is resiliently secured to the armature

50.

energizing it, one side of -
to the point iT which Is

so that the switch 10 is closed before the arma-
ture has reached its final sealed in or attracted
position. By reason of the short circuiting of
the coil 18 or 23 by the closure of the switch,
however, the coil maintains the magnetic flux
in the core structure & high value for a sub-

switch- 55 stantial period of time by Qason of the self;
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inductance of the ccil, This maintenance of the
fux by the short circuited coil is sufficient in
time to provide for the armature to be pulled
to its final attracted position. The magnetic flux
thereupon decreases to its residual value.

Tor example, in the arrangement of Fig. 1, the
movable contect 24, shown as a bridging contact,
is slidably mounted on the rod 25 connected to
the movable armature 26. The contact is re-
siliently pressed against & stop on the end of the
rod 25 by means of & helical spring 21 surround-
ing the rod. Thus, after the movable contact
engages the stationary contacts and the switch
is closed, the spring 27 is compressed by con-
tinued movement of the armature 26 to its at-
iracted position. Xu the arrangement of PFig. 2,
the contact arm 28 carrving the movable con-
tact can be flexible to provide & similar effect.

It will be understood that the control switch 13
mey ke operated in any suitable manner. For ex-
ample, it may bz operated as a limit switch or it
may be operated in response to variable quanti-
ties such as light, temperature, pressure, liquid
level, ete. Also the load {2, indicated as electric
lamps, may be any suitahle load such as an elec-
tric motor. The switch 18, of course, may also
be operated menually, as shown in Fig. 1, for

xample, in the turning on and off of street lamps,
indicated by the lamps i2.

It will be observed that when the control switch

i8 is closed, it is immediately thereafier either
short circuited by the switch 10 or its circuit is
orened by the switch 10 so that the switch {8
is thereafter opened with no voltage across iis
contacis.

In view of the fact that the coil 13 i5 energized
only momentearily, it can ke of inexpensive con-
struction and »e wound with a relatively small
copper conductor which would he overheated if

" continucusly energized from the supply circuit.

When opereting with alternating current on
the supply maing {4 and 5, if the switch (0
should close at about the zero point on the cur-
rent wave, the residuzl magnetism may not be
strong enough to hold the switeh closed. In such
case, the switch (0 opens and its coil {3 is im-~
mediately reensrgized whereupon the switch
closes again., Obviously the switch cannot be
noisy when opsrating on A. C. except for the
momentary pericds when the coil is connected to
the supply mains.

When the supply mains 14 and i§ are supplied
with direct current, it will be chserved that the
control switch {8 when thrown ¢~ its right-hand
positicn. reversely energizes the ccil {3 and conse-
quently the residual magnetism is neutralized.
The recistance {9 allows the correct amount of
current to demagnetize the core, 1. e. recuce its
residual magnetism o a low vslue insufficient
to hold the armature in its attracted positic,

When the supply mains are energize¢ -ith
alternating current, I have found that enery.za~
tion of the coil 13 at a low value through an
impedance, as shown the resistances {3, very eifec-
tively reduces after a few cycles of the cur-ent
the residual magnetism in the core to a low value
insufficient to hold the armature in its attracted
position against its bias to its unattracted po-
sition., The armature then moves to its unat-
tracted position opening the switch 0. In fact,
the switch 10 copens practically instantaneously
after the closing of the contrcl switch 18 to de-
magnetize the coil.

It will be understood that when alternating
current is used to demagnetize the core, the de-
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magnetizing current must be smaller than the
current required to pick up the armature or to
hold the armature in its attracted position. In

other words, the alternating current must be.so

weak that the out-of-phase flux produced by the
shading coil on the core is too small to hold the
armature in itz attracted position. One half of
each current wave of the demagnetizing current
produces & flux in the core in opposition to the
rasidual magnetism in the core while the other
half of the wave tends to remagnetize the core.
However, the residual magnetism is reduced each
cycle more than it is built up because of the
fact that more energy is required to magnetize
a core than to demagnetize it. As a result, the
core is demagnetized by successive cycles of the
demagnetizing current. ]

Prefersbly the resistance {9 isonehaving a posi-
tive temperature coefficient of resistance when
A, C. pov > is used and s selected so that it heats
after a few cycles of current to a temperature at
which its resistance 13 8 or 10 times its cold re-
sistance value. A sultable tungsten lamp is a
very sstisfactory resistance of this type. This
increasing resistance by reducing the current ap-
proaches the effect obtained by gradually reduc-
ing the voltage on the coil. This effectively re-
duces the residual .magnetism in the core to a
low value insufficient to hold the armature in its
attracted position. .

‘While I have shown a particular embodiment
of my invention, it will be understood, of course,
that I do not wish to be limited thereto, since
many modifications may he made and I, there-
iore, contemplate by the appended claims to
cover any such modifications as fall within the
true spirit and scope of my invention. ]

What I claim as new and desire to secure hy.
Letters Patent of the United States is:

1. In combination, & switch biased to its opern
circuit position, a coil for operating said switch
10 its closed circuit position, & magnet iron core
structure for said coil having sufficient residual
magnetism after said coil is deenergized to hold
said switch closed, and & control switch movable
to connect said coil across said switch for ener-
zization of said coil to close said switch whereby
said coil is short circuited by said switch.

2. In combination, a switch biased to its open
circuit position, a coil for operating said switch
to its closed circuit position, a magnet iron core
structure fir said coil having sufficient residual
magnetisim after said coil is deenergized to hold
said switch closed, and a control switch movable
to one of two positions to connect said coil across
said switch for energization of said coll to close
said switch whereupon said c¢oll is short cir-
cuited by said switch, said control switch being
movable to its other position to connect said coil
in series with said switch for demagnetization
of said core and opening of said switch.

3. In combination, a switch biased to its open
circuit position, a coil for operating said switch
t0 its clpsed circuit position, a magnet iron core
structure for said coil having sufficient residual
magnetism after said coil is deenergized to hold
said switch closed, an impedance, and a control
switch movable to one of two positions to con-
nect said coll across said switch for energization
of said coil to close said switch whereupon said
coil is short circuited by said switch, said control
switch being movable to its other position to con-
nect said coil in series with said switch and said
impedance for demagnetization of said core and

-opening of gaid switch,
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4. The combination with an electric translat-
\g device; of a switch biased to its open posi-
on in circuit with said device, a coil for op-
-ating said switch to its closed circuit position,
ynnections for energizing said coil in series with
id translating device in parallel with said
witch to ciose said switch whereby said trans-
wting device is energized and said coil is short
ircuited, a magnet iron core structure for said
oil having sufficient residual magnetism after
aid coil is deenergized to hold said switch closed,
nd connections for energizing said coil in par-
llel with said translating device to demagnetize
aid core whereupon said switch opens in accord-
nce with its bias and opens the circuits of said
ranslating device and said coil.

5. The combination with an electric translat-
ng device, of & switch biased to its open posi-
jon in circuit with said device, & coil for oper-
yting said switch to its closed circuit position,
.onnections for energizing said coil in series with
said translating deyice and in parallel with said
switch to close said switch whereby said trans-
lating device is energized and said coil is short
circuited, a magnet iron core structure.for said
coil having sufficient residual magnetism after
said coil is deenergized to hold said switch closed,

an impedance, and connections for energizing
said coil in parallel with said translating device
through said impedance to demagnetize said core
whereupon said switch opens in accordance with.
its bias and opens the circuits of said translat-
ing device and said coil. ’

6. The combination with a switch, of a mag-~

net core structure, a movable armature for said
core structure, a spring connection between said
armature and said switch providing for closure
of said switch before said armature has reached
its attracted position after which said spring
yields to provide for movement of said armature
to its attracted position, means biasing said ar-
mature to its unattracted position thereby to
bias said switch to its open position, a coil on
said core structure for operating said armature
to move said switch to its closed circult posi-
tion, electrical connections for ‘energizing said
coil in parallel with said switch to close said
switch whereby said coil is short circuited by said
switch, said short circuited coil maintaining &
high value of flux in said core structure for com-

3

of flux in said core structure for completion of
the movement of said armature to its attracted

" position and said core structure having sufficient
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_ said impedance to demagnetize said core
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pletion of the movement of said armature to its .

attracted position and said
ing sufficient residual magnetism thereafter to
hold said armature in its attracted position.

‘4, The combination with & switch, of a magnet
core structure, a movable armature for said core
structure, a spring connection between said ar-
mature and sald switch providing for closure of
said switch before said armature has reached its
attracted position after which said spring yields
to provide for moverent of said armature to its
attracted pesition, means biasing said armature
to its unattracted position thereby to bias said
switch to its open position, a coil on said core
structure for operating said armature to move
said switch to its closed circuit position, elec-
trical connections for energizing sald coil in
parallel with said switch to close sald switch
whereby said coil is short circuited by said switch,
gaid short circuited coil maintaining & high value

core structure hav- .
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residual magnetism thereafter to hold said arma-
ture in its attracted position, an impedance, and
onnections energizing said coil through said im-
pedance to demagnetize said core whereupon said
armature moves to its unattracted position in
accordance with its bias and opens said switch.

8. The combination with an electric translating
device of a switch connected in circuit with said
device, a magnet core structure, a movable arma-
ture for said core structure, a spring connection
petween said armature and said switeh providing
for closure of said switch before said armature
has reached its attracted position after which
said spring is compressed to provide for move-
ment of said armature to its attracted position,
means biasing said armature to its unattracted
position thereby to bias said switch to its.open
position, a coil on said core structure for operat~
ing said armature to move said switch to its closed
circuit position, electrical connections for ener-
gizing said coil in series with said translating de-
vice and in parallel with said switeh to close said
switch, whereby said translating device is ener-

‘gized and said coil is short circuited by said

switch, .said short circuited coil maintaining a
high value of flux in said core structure for com-
pletion of the movement of said armature to its
attracted position and said core structure having
sufficient residual magnetism thereafter to hold
said armature in its attracted position, an im-
pedance, and connections for energizing said coil
in parallel with said translating device through

whara-

wher
upon said armature moves to its unattracted po-
sition in accordance with its bias and opens the
cireuit of said translating device and said- coil.
9. The combination with an electric translating
device of a switch biased to an open circuit posi-
tion in circuit with said device, & coil for oper-
ating said switch to a closed circuit position, con~
nections for energizing said coil to close said
switch and energize said translating device, means
responsive to the closure of said switch for de-
energizing said coil, & magnetic core structure for
said coil having sufficient magnetic retentivity to
hold said switch closed after said coil is deen-
ergized, and connections for energizing sald coil
in parallel with said translating device so &s to
cause said core structure to release said switch.
10. The combination with an electric translat-
ing device of a switch biased to an open circuit
position in circuit with said device, a coil for
operating said switch to a closed circuit position,
connections for energizing said coil to close said
switch and energize said translating device, means

_responsive to the closure of said switch for de-

energizing said coil, a magnetic core structure
for said coil having sufficient magnetic retentivity
to hold said switch closed after said coil is de-
energized, an impedance, and connections for en-
ergizing said coil in parallel with said translat-
ing device through said impedance so as to cause

" said core structure to release said switch where-
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in accordance with its

upon said switch opens
device and said

bias to deenergize said translating

coil,
BENJAMIN W. JONES,




