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To all thon, it may concern: 
Beit, known that, I, Jo IN EATON, a sub 

ject of Great Britain, residing at Sche 
nectady,...inf he county. of Schenectady, State 
of New York, have invented certain new 
and useful Improvements in Electromag 
netically-Controlled Devices, of which the 
following is a specification. 
. One of the objects of the invention is to 
provide an improved electromagnetically 
controlled device in which a controlled men 
her biased to one position is magnetically 
held in a second position when the energiza 
tion of an electromagnet is above a predeter 
mined minimum value, and arranged so that 
when the energization of the electromagnet 
is above a predetermined maximum value, 
the controlled member is directly. 
away from the Second position. 
. A further object of the invention is to pro 
vide an electromagnetically controlled de 
vice having, a controlled member, which is 
under the control of two relatively movable 
magnetic membel's, and the arrangement 

operated 

such that... the controlled member is moved 
to and magnetically held in a second posi 
tion while the energization of the electro 
magnet is, above a predetermined minimum 
value by a movement of one of the magnetic 
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netic member, and the controlled member is 
operated away from the second position by 
a substantially simultaneous...}noVement, of 
the magnetic members when the energiza 
tion of the electromagnetis, in excess of a 
predetermined value. 
A further object of the invention is, to 

provide, an electromagnetically controlled 
switch in which a switch member is mag 
netically held in the closed position against 
its bias to the open position, when the cur 
rent, in the winding of the electromagnet is 
'above a predetermined value and which is 
maglietically and directly operated to the 
open position when the current in the wind 
ing of the electromagnet is above a prede 
termined maximum value. 
A still further object of the invention is 

to provide an improved circuit controller 
which combines the feature of manual con 
trol, and also the feature, of automatic con 
trol to protect the controlled circuit from 
abnormal conditions such, for example, as 
an overload or a failure of voltage: although 
in certain of its aspects the invention is not 

necessarily, limited to a manually controlled 
Switch. 
The present invention is a modified form 

of the electromagnetically controlled device, 
for which I filed an application for patent 
on September 29, 1921. Serial No. 504,051. 
The electromagnetically controlled device 
of the present application is broadly cov 
ered in my said copending application, Se 
rial. 504051, filed-Sept. 29, 1921. 

. In carrying the invention into effect in 
one form as applied to an electromagnetic 
circuit controller, means...is provided for 
closing and opening the controlled circuit at 
the will of the operator or in response...to 
any predeterinined condition. The said 
means may take the forms of open, and close 
or start and stop push buttons, although the 
invention is not limited to a push blitton 
Switch, nor. are: certain features of the in 
vention limited to their use in as auanually 
Operated SWitch. A switch, hember is under 
the control of the said means, and als0 undel' 
the control of an electronagnet, which: may 
have a single winding energized responsive 
ly to the cul'Eent, through the switch. The 
electromagnet is provided with a magnetic 
movable member which, is under the con 
trol of the magnet winding or, windings, and 
the alangement, is such, that, the Switch 
member. is magnetically, held thereby in an 
operative position as long as the conditions 
in the controlled circuit are normal, or tintil 
Said manual aneans is operated to return the 
Switch to its original position. In case, an 
abnormal circuit condition occurs, such, for 
example, as a failure of voltage; the mag 
netic holding effect on the said, magnetic 
Innovable; member is l'eleased, and the Switch 
member is returned from the closed-circuit 
position to the open circuit position in ac 
cordance. With its bias; or in case there is an 
Overload in the controlled circuit; the mag 
netic movable member is automatically op 
erated to open the Switch and to permit the 
Switch: member to return to the open posi 
tion in accordances with its bias. In the 
presentform of the invention, which has 
certain...advantageous features of construc 
tion and arrangement which will be pointed 1 
out, particularly hereinafter, the magnetic 
movable means comprises two magnetic 
members, which are movable; independently 
of each other, and these two meabel's coop 
erate. to control the Switch member. In the 
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particular form of the invention which i. 
have selected for purposes of illustration, 
the two magnetic members are in the form 
of plungers operating within the magnetic 
circuit of the controlling electromagnet of 
the switch, although the invention is not 
necessarily limited to an arrangeinent in 
which the elements are in the form of plun 
gers. The one plunger is movable independ 
ently of the other to close the switch, and 
the switch is magnetically held closed there 
by while the current in the switch winding 
is above a predetermined minimum value. 
In case the current through the magnet 
winding should rise above a predetermined 
maximum value, the two plungers move si 
multaneously to open the switch. The first 
plunger is separated from the second by an 
air gap which is open when the switch is 
open and which is closed when the switch is 
closed. When the switch is closed, the two 
plungers are attracted and moved as a unit 
to close a second air gap in the magnetic cir 
cuit of the controlling electromagnet, and a 
resilient connection is provided between the 
two plungers so that when the switch is thus 
automatically opened the various parts of 
the switch will return to their normally 
open positions. - 

For a better understanding of the inven 
tion, reference is had to the accompanying 
drawings, in which i have shown an en 
bodiment of my invention. Referring to the 
drawings, Fig. 1 is a side view of my in 
proved switch in the open position; Fig. 2 
is an end view of the same with one of the 
parts broken away; Fig. 3 is a view showing 
the relative positions of the parts of the 
switch when the Switch is closed: Fig. 4 is a 
view showing the relative positions of the 
parts of the switch when the switch is manu 
ally opened; Fig. 5 is a top view of the 
switch in the closed position as shown in 
Fig. 3; Fig. 6 is a very simplified diagram 
of a motor starting arrangement embodying 
the invention. 

Referring to the drawings, the switch 
member 10 carries at its end a rotatable 
contact 11 which is adapted to make en 
gagement with the set of resilient contacts 
12 to close the switch and thereby complete 
the electric circuit controlled by the Switch 
and also to energize the coil 13 of the elec 
tromagnet for the switch. The switch mem 
ber 10 is mounted in the end piece 14 so as 
to be movable with respect thereto, and the 
switch member is biased to the position 
shown in Fig. 1 by means of the spring 15. 
The right hand end of the switch member 10 
is connected to the close or start push but 
ton 16, and the stop or open push button 17 
is also connected to the right hand end of 
the switch member 10 through the lever 18. 
The controlling electromagnet for the 

switch is provided with magnetic movable 
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means which in the present form of the in 
vention takes the form of two relatively 
movable plungers 19 and 20. The plunger 
19 has connected thereto a pin 21 which is 
connected to the right hand end of the 
switch member 10 through the link 22 SO 
that when the start push button 16 is de 
pressed to elevate the switch contact 11 into 
engagement with the stationary contacts 12, 
the plunger 19 moves independently of the 
plunger 20 to close the air gap 23 so that 
the switch will be inaghetically held closed 
by the magnetic attraction between the two 
plungers while the current in the magnet 
winding 13 is above a predetermined mini 
mum value. The parts of the switch will 
be in their relative positions as shown in 
Fig. 3, and it will be observed that when 
the switch is closed, a second air gap 24 is 
open. In case the cui'rent through the mag 
net winding of the switch should rise above 
a predeteriniined maximum value, the two 
plungers will move as a unit simultaneously 
to close the air gap 24 and thereby cause 
the contact 11 to break engagement with the 
stationally contacts 12. The circuit through 
the Switch is thereby opened and the con 
trolling electromagnet deemergized, so that 
the Switch will be automatically returned to 
its initial position shown in Fig. 1. The 
Spring 25 is provided for biasing the 
plunger 20 to the position shown in Figs. 1 
and 3, and this spring in cooperation with 
the Spring 15 associated with the start push 
button 16 provides a resilient connection be 
tween the plungers. 
As thus constructed and arranged, the op 

eration of my invention may be readily 
understood from a description of Fig. 6 in 
connection with the other figures of the 
drawing. In order to close the switch, the 
push button 16 is depressed against the ac 
tion of the spring 15, thereby elevating the 
contact 11 into engagement with the sta 
tionary contacts 12 and simultaneously mov 
ing the plunger 19 to close the air gap 23. 
The electric motor 26 is thereby connected 
across the Source of Supply 27, and the wind 
ing 13 of the controlling electromagnet of 
the Switch is energized to maintain the 
plunger 19 into engagement with the 
plunger 20, thereby magnetically holding 
the Switch closed against the action of the 
spring 15. In case the voltage of the supply 
circuit 27 should either fail altogether or be 
reduced below a predetermined minimum 
value, the magnetic holding effect of the 
electromagnet will be reduced to such a 
value that the Spring 15 will overpower the 
holding effect between the plungers 19 and 
20, and the Switch will be automatically re 
turned to the open position shown in Fig. 1. 
The Switch will remain in the open posi 
tion until the operator again closes the same 
by depressing the pushbutton 16, or until 
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failure conditions. 

the Switch is again closed in any suitable 
manner in response to any predetermined 
condition. . 

If... while the switch is magnetically held 
closed, the current taken by the motor should 
rise above a predetermined maximlin value, 
the magnet winding 13 will be energized to 
set up a flux which will produce a pull on 
the two, plungers 19 and 20 across-the-air 
gap 24, which, will tend to close this ail gap. 
A small, movement, of, the two, plunge's to 
close the air gap 24 will move the contact 
11 out , of engagement. With the stationary 
contacts 12, thereby interrupting the motor 
circuit and deemergizing the winding of the 
controlling electionagnet of the Switch. It 
will be uiderstood: that when the current in 
the magnet winding of the switch rises above 
a predetermined value, the parts of the 
switch. approach their, espective positions 
shown in Fig. 4. but these parts do not nec 
ressarily reach the position at which the air 
gap is entirely closed, since, as Soon as the 
circuit: through the switch is opened, the 
magnetic holding effect of the Switch is re 
lieved, and the spring 15, together with the 
spring 25 will effect the return of the parts 
of the switch to their norinally. Open posi 
'tions. 

When used as a puish blatton-or-manually 
operated. 'switch, the invention has the ad 
vantages that the Switch not only. Serves: the 
purpose of the ordilaaly start and stop push 
buttons arrangement, but it's also combines 

: the features of providing; voltage failure 
and overload protection in a Switch which 
need not necessarily be largel's than the ordi 
nary start and stop push button. Switch. It 
will also be observed that: Only a single 
winding for the controlling electromagnet 

..of the switch is necessary for magnetically 
holding the switch closed when the current 
in the... winding is above, a predetermined 
mininum, value, and for laagnetically open 
ing, the switch, when the current in, the 
magnet winding, is above, a predetermined 
maximum value. 

: It, will, also be observed that if the start 
button is held, depressed, the: switch will 
be maintained closed and can not open-sau 
tomatically. This feature is used to ad 
vantage in a switchfors starting a motor 
driving a washing inachine, for example, in 

- which the starting torque required is very 
great, and the normal running torque is ma 
terially less. ... If the start, button is held de 
pressed during the starting interval, the 
switch will be prevelated from opening due 
to the initial rush of current and when the 
motoi", has come up to speed the start button 
may be released to permit. the Switch to 
protect the motor from overload and voltage 

ciple of operation of my invention, together 
with the apparatus which I now consider to 
represent the best embodiment thereof, but I 
desire to have it understood, that the ap 
paratus shown is only illustrative and that 
the invention can be carried out by other 
e.S. 

... What I clain, as new aid desire to secure 
by Lette's Patent of the United States is: 

1. An electromagnetically controlled ide 
vice comprising a nowable controlled. mem 
be biased to one position, a controlling 
electromagnet therefoi's complising: a wind 
ing and two normally separated magnetic 
movable elabel's controlled thereby for 
controlling the said controlled naenber; and 
connections whereby the first of said mag 
netic member's hoves into magnetic relation 
with the Second to operate, the said. Gon 
strolled neirbeit to...a 
controlled member is magnetically held in 
the Said, second position by the amagnetic 
attraction between the said, magnetic mean 
bers while the current in the said, winding 
is above a predetermined nihilanum, valie, 
and the Said second magnetic member noves 
the Said first seaber to operate the said 
controlled member away from the said: sec 
Ond position. When the curi'ent in the said 
winding rises to a: 
iValue. 

2. An electromagnetically controlled de 
vice comprising a snoyable controlled mem 
be biased to . One position, a controlling 
-electromagnet therefoi Comprising as wind 
rings and two hol'Inally; Separated magnetic 
innovable members controlled: theireby: 
controlling the said controlled; member, and 
connections between the said magnetic mem 
bel's, and the Said controlled member where 
by One of Said)naghetic menabers moves into 
tengagement with the other to operate the 
Said controlled membei to a second position 
and magnetically hold the saids controlled 
.nenber in the second position: while the 
iCLI'ent in the said winding is above a pre 
deteriained; minimum y'alue, and, the said 
magnetic inenbei's move: as a liait to oper 
ate the said controlled member away, from 
'the said Second position when the current in 
: the said winding is above a predetermined 
maximum value. 
3. An electioinagnetically is controlled, de 

'vice comprising a movable controlled mem 
bei's biased to one position, a controlling 

: electronagliet therefor comprising a mag 
netic structure, a winding, and two rela 
tively, movable: magnetic members controlled 
thereby for controlling the said controlled 
member, the first of said imagnetic, meinbers 
inorinally separated from the said, second 
magnetic. In ember by an air gap, and con 
nections between the said magnetic members 
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second position closes the said air gap and 
places the said controlled member under the 
control of the said first magnetic member 
when the current in the said winding is less 
than a predetermined value, and establishes 
a second air gap to place the said controlled 
membel under the control of the Second 
magnetic member to operate the said con 
trolled member to a second position by the 
pull across the said second air gap when the 
current in the said winding is greater than 
a predetermined value. 

4. The combination in an electric switch 
of a switch member biased to the open posi 
tion, a controlling electromagnet therefor 
comprising a winding and two magnetic 
movable members controlled thereby for 
controlling the said switch member, and 
means whereby the first of said magnetic 
member's moves independently of the second 
to close the switch and the Switch is mag 
netically held closed thereby while the cur 
rent in the said winding is above a prede 
termined minimum value, and the said mag 
netic members move simultaneously to open 
the said switch when the current in the said 
winding rises to a predetermined maximum 
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value. 
5. The combination in an electric switch 

of a switch member biased to the open posi 
tion, a controlling electromagnet therefor 
comprising a winding and two magnetic 
movable members controlled thereby for 
controlling the said switch member, and 
means whereby one of said magnetic mem 
bei's moves independently of the other to 
close the Switch and magnetically hold the 
switch closed, and both of said magnetic 
members move as a unit to open the Switch 
when the current in the said winding is 
above a predetermined value. 

6. The combination in an electric switch 
of a switch member biased to the open posi 
tion, a controlling electromagnet therefor 
comprising a winding energized respon 
sively to the current through the Switch and 
two magnetic movable members controlled 
thereby for controlling the said switch men 
ber, and means whereby the first of said 
magnetic members moves independently of 
the second to close the switch and to close 
one air gap and open a second air gap and 
thereby magnetically hold the switch in the 
closed position while the current in the 
said winding is above a predetermined mini 
mum value, and both the said magnetic 
members move to close the said second air 
gap and open the switch when the current 
in the said winding rises to a predetermined 
maximum. 

7. The combination in an electric switch 
of a switch member biased to an open posi 
tion, a controlling electromagnet therefor 
comprising a winding, two magnetic nov 
able members for controlling the said switch 
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member, the said magnetic members con 
nected to mechanically operate the said 
switch member and the first of Said mag 
inetic members separated from the Second 
magnetic member by an air gap, and means 
for closing the switch and the said air gap 
to place the switch member under the con 
trol of the first magnetic member to open 
the Switch when the current in the said 
winding is less than a predetermined value 
and under the control of the second Imag 
netic member to open the switch when the 
current in the said winding is greater than 
a predetermined value. 

S. The combination in an electric switch 
of a switch member biased to the open po 
sition, a controlling electromagnet therefor 
comprising a winding energized responsive 
ly to the current through the switch and two 
Ihagnetic movable members controlled there 
by for controlling the said switch member, 
a mechanical connection between the first 
of said magnetic members and the said 
switch members, and a resilient connection 
between the said magnetic members, the al 
rangement being such that the first of said 
magnetic members is separated from the 
Second by an air gap which is closed when 
the switch is closed, the said switch member 
is magnetically held in the closed position 
while the current is above a predetermined 
minimum value by the magnetic attraction 
between the said magnetic members and both 
of Said magnetic members move as a unit 
to open the Switch due to the magnetic pull 
across the said second air gap when the 
current in the said magnet winding rises to 
a predetermined maximum value. 

9. The combination in an electric switch 
of a switch member biased to the open po 
sition, manually operated means for clos 
ing the Switch, a controlling electromagnet 
for the said switch member comprising a 
winding energized responsively to the cur 
rent through the switch, magnetic movable 
means controlled by the said electronagnet 
for magnetically holding the switch member 
in the closed position when the current in 
the said winding is above a predetermined 
minimum value and for magnetically re 
turning the switch member to the open po 
sition when the current in the said winding 
is above a predetermined maximum value, 
and connections between the said manually 
operated means and switch member where 
by the Switch member may be held in the 
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closed position regardless of the current in 
the said magnet winding. 

10. The combination in an electric switch 
of a switch member biased to the open po 
sition, a controlling electromagnet therefor 
comprising a winding energized responsive 
ly to the current through the switch and two 
magnetic movable member's controlled there 
by for controlling the said switch member, 30 
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means whereby the first of said magnetic 
members moves independently of the second 
to close the switch and the switch is magnet 
ically held closed thereby while the current 
in the said winding is above a predetermined 
minimum value, and the said magnetic mem 
bers move simultaneously to open the switch 
when the current in the said winding rises 
to a predetermined maximum value, manu 

ally operated means connected to the said 10 
switch member for operating the same to the 
closed position and holding the switch mem 
ber in the closed position during the initial 
rush of current through the said winding. 
In witness whereof I have hereunto set 15 

my hand this 28th day of September, 1921. 
JOHN EATON. 


