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To all whom it may concern:

Be it known that T, Harrpax A. StEEN,
subject of the King of Norway, residing at
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented certain
new and useful Improvements in Switches,
of whick the following is a full, clear, and
exact specification, '

This invention relates to electric switches

or circuit breakers and especialiy to auto-

matically operated switclies to be used in
systems of remote control of motors or other
translatigg devices. , ‘

The object of my invention is to provide

a simple and inexpensive switeh of durable’

construction. The invention embodies novel
features contributing to the effective oper-
ation of switches and including 2 novel type
of operating magnet for the switch.

The various novel features cf my inven-
tion: will be described in the specification and

particularly set forth in the appended claims.

This invention is illustrated on the accom-
panying sheets of drawings in which Figure
1 is a side elevation of a switch embodying
my invention, the switch as here shown being
in closed position;

Hig.'2 is a front elevation of the same;

Fig. 8 is a detail sectional view of a socke
for the reception of knife blade contacts o
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a blow-out magnet used in connection with -

the switch; and,

Fig. 4 is a side elevation of the same switch
as shown in Fig. 1, the switch being in open
position. ‘

Mounted upon any suitable base 10, is the
frame 11 of magnetic material of a magnet
12. 'This frame, which has three legs 13, 14,
and: 15, is secured to the base by bolts 16, and
has a projection 17 which acts as a stop.
The magnet 12 is provided with an actuat-
ing winding 18 which surrounds the middie
feg or core 14 and is adapted to attract a
itch actuating member 19. This switch
actuating member comprises twe members
20 and 21, each of which is pivetally con-
nected to the frame 11, as indicated at 292,
and provided with armatures 22 and 24
respectively, these Individual armatures or
armature portions being integral with the
members on which they are mounted, as in-
dicated in the drawings.” The part 20 of the
switch actuating member is provided with a
pin 25, which slides in a slot 26 of the other
vert 21 of the actuating member, The part
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20 of the actuating member also has a pro-
section 27, which is adapted to engage the
projection 17 to limit the movement of said
part. The part 21 of the actuating member
likewise has & projection 271, which is adapt-
ed to engage the projection 17 to Iimit the
movement of said part. The two parts 20,
21 are relatively movable and when in open
position with the projections 27, 271, against
the stop projection 17, the pin 25 is slightly

spaced from the upper end of the slot 26.

This switch actuating member is provided
with these two relatively movable parts so
that only a comparatively small or decreased
amount of current will be required to draw
the armatures 23 and 24 of said switch actu-
ating member into contact with their corre-
sponding engaging faces or surfaces 28 and
29 respectively of the electromagnet. By
means of this arrangement the air gap be-
tween the armature 23 and its corresponding
attracting member is materially decreased
from that of the ordinary arrangement and
a steady and gradual pull of the switch actu-
ating member is thus obtained. This is ap-
parent from the drawings where it is seen

5
he fixed part of the maguet 2 slight amount
the pin 25 of said part sngages the part 21
giving this pait an initial start, decreasing
its air gap and making the pull of the mag-
net steady and gradual. That portion of the
member 21 adjacent the armature portion 23
of the member 20 is preferably of such for-
ion as to come into substantial engage-
ient throughout with i

£ g

.

e

4.
£
at

g

ne reay

bt
I8

armature portion 28 when both armature
portions are in attracted position,.as indi-

a

effect of which, in this
latter condition of the parts, is to complete
& series magnetic circuit through the polar
portion 28 of the core, armature portion 23,
extent, the side pieses of the
mernber 20 sarrounding the adjacens portion

cated in ¥ig. 1, the

of the mermber 21, and through mémber 21, 1

armature portion 24 and polar portion 29 of
the gore. It will be apparent that there may
be a plurality of gaps i this magnet it
and that the effect of movement of

ture portion 23 toward its cobperative polar
portion ‘of the core is to decrease the reluc-
tance of the series magnetic circuit and thus

increass the attractive foree exerted on each-
-armature vortion. ' ;
Mounted in the lewer portion of the ac« i

b after the part 20 has been drawn toward

face of the
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tuating member 19 is the main brush con-
tact 297, preferably laminated, and adapted
to engage a stationary contact 30, which 1s

located at the end of support 31, the latter

being secured to the base 10 by bolts 32.
Clamped into contact with the brush 29* is
a conductor 33, which is connected to a .stud
34, the latter forming one of the terminals
of the switch. Located at the other end of
the switch actuating member 19 is an aux-
iliary contact 35, which is adapted to en-
gage, with a wiping action, a relatively sta-
tionary contact member 36. This contact
member is secured to a spring pressed mem-
ber 36, which is pivotally mounted, as
shown at 37. The main contacts are ar-
ranged horizontally, breaking vertically,
and the auxiliary contacts are arranged ver-
tically, breaking horizontally. These con-
tacts are placed at opposite ends of the
switch actuating member 19, with the aux-
iliary contacts above the main contacts in
order to prevent any damage, which might
occur to the main contacts due to. arcs
formed when the auxiliary contacts are sep-
arated.

In order to destroy arcs formed at the
auxiliary contacts when the circuit is broken,
a blowout magnet 38 is employed. The coil

“of this magnet is wound on’a spool 39 and

its ends terminate in knife blade contacts 40
and 41 respectively, which are adapted to fif
in contact sockets 42 and 422, as shown In
cross section in Fig. 8. The contact sockets
are suitably mounted, the socket 42* being
integral with or connected to a support 45,
to which the contact carrying member 36*
is pivoted, and which is secured to the base
10 by a bolt 46, and the socket 42 being
mounted separately or insulated from the
support 45 and being suitably connected to
the line terminal 47. By using a construc-
tion such as this, the blow-out magnet is ef-
ficiently supported in operative position and
can -be removed rapidly at any time simply
by drawing out the same with 1ts knife blade
contacts from the contact sockets 42 and
49s, It is thus seen that no screw connec-
tions are used and that the blowout magnet
can be removed rapidly without the use of
anty instruments. This blow-out magnet is
provided as usual with poles 50 and 51,
which are so located that the flux between
them is directly in the path of arvcs formed
when the circuit through the auxiliary con-
tacts is broken. v

The switch circuits will now be traced.
Current enters at the plus terminal 47, and
passes through contact socket 42, knife blade
40, blow-out coil, knife biade 41, and con-
tact socket 422, At this point, the circuit
divides, one branch including bolt 46, con-

.ductor 48, bolt 32, support 31, contact 30,

- brush 297, conductor 83, and the minus ter-
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minal 84, The other branch includes con-
ductor 49, contact carrying member 36*, aux-
iliary contact members 36 and 385, part 21
of the actuating member 19, conductor 33
and minus terminal 34.

While, strictly speaking, each of the por-
tions. 28 and 24 constitutes an armature- as
to its cobperative polar portion of the core,
it will be apparent that these armature por-
tions along ‘with the connection of magnetic

‘material between the same may quite accu-

rately be-considered as the “armature” of
the “electromagnet as a whole, that is, con-
sidering the armature as the movable part
which is actuated to attracted position
through magnetic effects produced therein
and completes the normal magnetic circuit
of the electromagnet.

It is evident that several modifications of
the precise form and arrangement herein
shown and described may be made and in
my claims I intend to cover the invention
broadly.

What I claim as new is:

1. In combination, a switch, and an elec-
tromagnet for actuating said switch, said
electromagnet comprising cooperative fixed
and movable parts, the movable part of said
electromagnet comprising two pivotally
mounted and relatively movable armature

_portions movable about the same axis and

engageable with separate spaced polar por-
tions of the fixed part of said electromagnet,
and said spaced polar portions being in
series in the normal magnetic circuit of said
electromagnet.
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2. In combination in an electromagneti-

cally - actuated switch, an operating elec-
tromagnet comprising fixed and movable
parts of magnetic material, said fixed part

comprising polar portions magnetically in 105

series in the normal magnetic circuit of said
electromagnet, and said movable part com-
prising a plurality of pivotally mounted and
relatively movable armature portions of
magnetic material codperative with said
polar portions of said fixed part and mag-
netically in series with each other in the
normal magnetic circuit of said magnet, each
of said armature portions being movable
about its axis to attracted position, and one

of said armature portions being more

readily actuated to-attracted position than a
second armature portion and assisting in
the actuation of said second armature por-

~tion to attracted position by decreasing the

reluctance of the magnetic circuit of said
electromagnet.

3. In a switch, a magnetic element and a
winding therefor, a movable element com-

114

115

prising two pivotally mounted and rela- i7&

tively movable parts each having a portion
of magnetic material forming an armature
normally spaced from and codperative with
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a polar portion of said magnetic element,
sald armature portions in attracted position
being magnetically in series and in unat-
tracted position being spaced different dis-
tances from the codperative polar portions
of said magnetic element, and the armature
portion nearest its codperative polar portion
being first moved to attracted position, and
a connection between said relatively mov-
able armature portions mechanically inde-
pendent of said magnetic element whereby
the armature portion nearest its codperative
polar portion assists the other armature por-
tion in its movement to attracted position.

4. In a switch, a magnetic element and
¢ winding therefor, said magnetic element
having two polar portions, and a movable
element comprising two relatively movable
parts each having a portion of magnetic ma-
terial forming an armature codperative with
one of said polar portions, said armature
portions being magnetically in series when
in engagement with the cosperative polar
portions, and said relatively movable parts
of said movable element being pivotally
mounted on a common axis and being mov-
able in the same plane of movement.

5. In a switch, relatively movable con-
tacts, a magnet comprising frame and arma-
ture of magnetic material, said frame in-
cluding two spaced polar portions, an ener-
gizing winding for said magnet, said arma-
ture being movable and associated with said
relatively movable contacts for causing same
to function, said armature having polar
pertions normally separated from and mov-
able to a.position directly in series with said
polar portions of said frame to magnetically
uridge same, and means for mounting said
armature with one of its said polar portions
at a distance from its corresponding frame
polar portion different from that separating
another of its said polar portions from its
correspending frame polar portion, said
moun¥ing permitting the exercise of the re-
sulting magnetic bias tending to cause the
engagement of the less spaced polar portions
prior to that of the more separated polar
portions.

6. In an electromagnetically operated de-
vice, an electromagnet comprising frame
and armature, 'an energizing win ing for
said magnet, said frame having a plurality
of spaced polar portions, said armaturs com-
prising two polar portions mounted for rela-
tive angular movement about a common axis
and for engagement directly in series with
said frame polar portions, and means for
mnounting said armature with its said polar
portion nearest said axis spaced from its
corresponding frame polar portien a dis-
tance less than that separating the remain-
ing corresponding armature and frame
pelar portions, said mounting permitting

8

‘the exercise of the resulting magnetic bias

tending to cause the engagement of the less
spaced polar portions prior to that of the
more separated polar portions.

7. In an electromagnetically-actuated con-
trolling device, an “electromagnet’ compris-
ing a core having a plurality of polar por-
tions magnetically in series in the normal
magnetic circuit of the magnet, an energiz-
ing winding for said core, and a lurality of
pivotally mounted and. relatively movable

-armature portions each of which 1s movable

about its axis of movement into engagement
with one of the polar portions of said core

on energization of said magnet, said arma--

ture portions being connected through mag-
netic material, and being in series in the nor-
mal magnétic circuit of said electromagnet,
andoneof said armature portions being more
readily attracted to itscodperative polar por-
tion of the core on energization of said mag-
net whereby the attraction of the other ar-
mature portion of its coGperative polar por-
tion of the core is assisted through -a de-
crease in the reluctance of the magnetic cir-
cuit of said magnet.

8. In an electromagnetically-actuated con-
trolling device, an electromagnet comprising
a eoreghaving a plurality of polar portions
magnetically in series in the normal mag-
netic cireuit of the magnet, an energizing
winding for said core, and a plurality of
relatively movable armature portions each
of which is angularly movable about its axis
of movement into engagement with one of
the polar portions of said core on energiza-
tion of said magnet, magnetic material out-
side of said core connecting said armature
portiens magnetically in series in the normal
magnetic circuit of said electromagnet
whereby approach of one of said armature
portions toward its codperative polar por-
tion on the core has the effect of varying the
attractive force exerted on the other arma-
ture portion through variation of the reluc-
tance of the miagnetic circuit of the electro-
magnet. v

9. In an electromagnetically actuated cir-
cuit-controlling device, an opérating electro-
magnet comprising a core having a plurality

of polar portions magnetically in series in -

the normal magnetic circuit of the core, and
a plurality of pivoted, relatively movable
armature portions each of which codperates
with one of the polar portions of said core, 2
pair of contacts the circuit-controlling op-
eration of which is effected by one of said
armature portions, and a connection between
said armature portions external of said core
and of good magnetic conductivity and in

series with said armature portions in the nor--

mal magnetic circuit of said electromagnet
whereby approach of one of said armature
portions toward its coperative polar por-
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tion on the core causes an increase in the
attractive force exerted on the other arma-
ture portion.

10. In combination, a magnet having
spaced polar portions, an armature having a
polar face of constant form during its cycle
of operation and adapted to codperate with
one of said ‘spaced polar portions and an-
other polar face adapted to codperate with
another of said spaced polar portions, said
polar faces being magnetically in series and
carrying substantially the entire effective
flux " produced by said magnet when the
armature is in fully attracted position, and
means for causing one of said polar faces to
engage its codperating polar portion before
the other polar face engages its codperating
polar portion.

11. In combination, a magnet  having
spaced polar portions, an armature having a
polar face of constant form during its cycle
of operation for codperating with one of
said polar portions and another polar face
for copperating with another of said polar

~ [smarL.]
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portions, and means for causing one of said
polar faces to engage its coperating polar
portion before the other polar face engages
1ts codperating polar portion.

12. In combination, a magnet having
spaced polar portions, an armature having a
polar face of constant form during its cycle
of operation for codperating with one of said
polar portions and another polar face for
codperating with another of said polar por-
tions, each polar face having substantially
the same area as its codperating polar por-
tion, and means for causing one of said
polar faces to engage its cooperating
polar portion before the other polar face
engages its codperating polar portion.

Milwaukee, Wisconsin, August 26, 1910.

In testimony whereof I affix my signature,
in the presence of two witnesses.

HALFDAN A. STEEN.

Witnesses:
Cuas. L. Brrox,
Ros. E. Haw

1t is hereby certified that in Letters Patent No.1,309,822, granted July 15, 1919,,
upon the -application of Halfdan A. Steen, of Milv&aukeé, Wisconsin, for_ an im-
}\)rovementi'n “Switches,” an error appears in the printed specification requiring

correction as follows: Page 3, line 87, claim 7, for the word ““of " read .to; and

that the said Letters Patent lhould be read with this@orrection therein that the
same may conform to the record -of the case in the Patent Office.

Signed and sealed thu 19th day of August, A. D., 1919.

J. T. NEWTON,
Commissioner of Patenis.
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