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To all whom it may concern: - )
Be it known that I, Frep L. SToNE, a sub-
ject of the King of Great Britain, residing
at Schenectady, in the county of Schenec-
tady, State of New York, have invented cer-
tain new and useful Improvements in Elec-
tromagnetic Switches, of which the follow-
in%’IiS a specification. .
y-invention relates to devices for con-
trolling electric circuits and has for its ob-
ject the provision of an improved device of
this character which will operate to open
and close an electric circuit in a reliable,

" simple and efficient manners
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My invention relates more specifically to
electromagnetically controlled switches and
has particular reference to increasing their
speed of operation. It is frequently im-
portant that an electromagnetic switch
should operate with the utmost speed when
its operating winding is deénergized. As
ordinarily constructed, the switch member
is biased to open position by gravity and, by
reason of the fact that it also acts as the ar-
mature of the electromagnet and must there-
fore have considerable weight, it is slow to
start its movement when released by the
electromagnet. :

In carrying out my invention I so arrange
the parts that the contact member, which
may be light and will therefore start to move
quickly, moves independently of the arma-
ture when the electromagnet is deénergized,
provision being made whereby the armature
moves the contact member when the magnet
is energized.

In the accompanying drawing illustrating
my invention Figure 1 is a side elevation of
an electromagnetic switch embodying my in-
vention; Fig. 2 is a front view of the same;
Fig. 8 is a diagrammatic view of the switch
and its connections; Fig. 4 is a side eleva-
tion of another embodiment of my inven-
tion; Fig. 5 is a front view of the same and
Fig. 6 is a diagrammatic view showing this
form of invention connected to the electric
circuit; Fig. 7 is a side elevation of a still
further embodiment of my invention, and
Fig. 8 is a front view of the same.

Referring first to the form of my inven-
tion shown in IFigs. 1-to 3, 10 represents an
insulating base upon which the parts are
mounted. Mounted upon the base 10 is an
electromagnet comprising an operating
winding 11 and a U-shaped magnet frame

12 having one. of its legs energized by the

winding 11. An armature member 13 is
pivoted at 14 so as to codperate with the
magnet frame in a well understood manner.
Pivoted concentrically with the armature
member 18 is the contact member 15 having

-at its upper end a contact member 16 for op-

erating with a stationary resiliently mount-
ed contact 17. The contact arm 15 is nor-
mally biased to open position in which the
projection 18 engages the stop 19 by a spring
20, so that normally it occupies the position
shown in Fig. 3. As shown the armature
member 13 is biased to normal position by
gravity. ,

A catch 21 of magnetic material is pro-
vided for moving the contact arm 15 from
its normal open position to the closed posi-
tion as shown in Figs. 1 and 2. This catch
is pivotally mounted on an armature 138 and
is biased to the position shown in Fig. 8 by
means of the spring 22. This catch 21 not

only moves the switch member to the closed.

position but also holds it there as long as
the winding 11 is energized. As thus con-

structed, and arranged, the operation of my:

invention is as follows: The winding 11 is
energized from the source of supply 23 by
the closing of the pilot switch 24, and there-
upon the ‘armature 13 is attracted and moves
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to the attracted position froi -its normal .

open position. The pivoted catch 21 is also
moved against the bias of the spring 22 so as
to engage the pin 25 on the contact arm 15
by reason of the magnetic attraction of the
armature 13 for the left-hand end of the
catch, thereby causing the armature 18 and
the contact arm to move as a unit to the

20

closed position at which the contacts 16 and .

17 make wiping engagement. When the
pilot switch 24 is opened and the winding
11 is deénergized, the catch 21 is released
from engagement with the pin 25 by reason
of the bias due to the spring 22 and the de-
magnetization of the armature 13 and the
left-hand end of the catch 21. The contact
arm 15 ~will thereby be caused to move
quickly to the open position due to the bias
of the spring 20 and the force of gravity.
The switch arm will move quickly because
it has a small inertia effect by reason of be-
ing constructed of light weight material.
The armature 13 will also move to the open
position, but this will occur an appreciable
interval of time after the contact 16 and
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17 have separated. A quick separation of
the switch contacts is thereby effected and

the delay which would be caused by the
heavy armature 18 if it were secured to-the

contact arm is avoided.

Referring to Figs. 4, 5 and 6 wherein I
have shown another embodiment of my in-
vention, the switch is provided with a wind-
ing 26 and a U-shaped magnet frame 27, a

heavy armature 28 pivoted at 29 and a con-

tact member 30 also pivoted at 29. The
armature 28 is biased to the open position
by gravity and the contact arm 30 is
biased to the open position by the spring 81
in addition to the force of gravity. In the
open position; (shown in Fig. 6) the projec-
tion 32 of the contact arm 30 engages a stop
33. Mounted on the armature 28 is an elec-
tromagnet having -a winding 34 and an ar-
mature 35 whichisbiased tothe upper position

by means of the spring 36. The windings 26 .

and 34 are connected in series, and when the

“winding 34 is energized, the armature 35
is pulled downwardly against the bias of the

spring 86 to engage a stop 37 on the contact
arm 80.. This armature 35 codperating with
the stop. 37 provides a means whereby the

 contaet bar is moved to and held in the
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operated position against its bias to the open
position. As thus constructed and arranged,

the operation of my invention as shown.

and embodied in Figs. 4, 5 and 6 is as fol-
lows:—When the pilot switch 38 is closed,
the windings 26 and 34 are both energized
from the source of supply. The end of the
armature 35 engages the stop 37 and the
switch arm 30 is thereby moved to the closed
position as a unit with the armature 28.
When the pilot switch 38 is opened, the
windings 26 and 84 are deénergized and the

end of the armature 35 is quickly released.
from its engagement with the stop 37 due to.-

the bias of the armature 35 to the upper
position. The contact arm 30 is of light
weight material having a small moment of
inertia and it is therefore caused to move
quickly to the open position by reason of
the bias of the spring 31 and the force of
gravity. The armature 28 also moves to the
open position but an appreciable interval of

" time after the contact arm 30 has separated
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the switch contacts. - The switch contacts are -

thereby quickly opened and the delay which
would otherwise be caused by the weight of
the relatively heavy armature 28 is thus
avoided. : ‘ .
In Figs. 7 and 8 I have shown a further
embodiment of my invention. In this ar-
vangement the relatively heavy armature
39 is pivotally mounted at 40 on one of the
ends of the U-shaped magnet frame 41 on
which the -switch winding 42 is mounted
and is biased to the open position by gravity.
The contact arm 48 which is relatively quite
light and of non-magnetic material is also

1,331,882

pivoted at 40 and biased to the open po-
sition by gravity. Connected to this con-
tact arm 43 is an armature 44 which is
adapted. to hold the contact arm 43 in
the closed position after it has been moved
there by the heavy armature 39, How-
ever, the armature 44 is not of such a size
or of magnetic material of such quality
that the contact arm would be moved to the
closed position without the assistance of the
heavy armature 39. The heavy armature 39
is adapted for free relative movement with
the armature 44 and to that end has a sleeve
portion which surrounds the armature 44
and a cutaway portion with which the pin
45 in the armature 44 engages so as to move
the contact arm 43 with the armature 39
as a unit to the closed position when the
winding 43 is energized. An arm 46 on the
armature 39 codperates with a pin 47 to
limit the travel of ‘the armature 389.
the end of the contact arm 43 is a pivotally
mounted wiping contact 48 which is biased
toward the stationary contact by means of

.the spring 49. As thus constructed and ar-

ranged, the operation of my invention as
embodied in Figs. 7 and 8 is as follows:
When the winding 42 is energized, the ar-
mature 39 is attracted and starts to move to
the closed position. ~After it has made a

limited movement, the pin 45 is engaged by~
the surface of ‘the cutaway portion of the

sleeve forming a part of the armature 39,

and the contact arm 43 moves to the closed:

position as a unit with. the armature 89 un-

til. arm 46 on the armature 39 engages the

stop pin 47. At this time the pivotally
mounted contact 48 has engaged with the

" stationary contact and the armature 44 com-

pletes its movement into engagement with
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the end of the U-shaped magnet structure -

on which winding 42 is mounted, thereby

compressing the spring 49 and giving a wip-

ing action to the contacts in closing. When
the winding 42 is deénergized, the switch
arm 43 will be quickly moved to the open

110

position by reason of this switch arm_hav- -

ing a small moment of inertia due to its light
weight. The armature 44 will not interpose

_an objectionable delay in the operation of

the switch in opening because this armature
is relatively quite light.
preciable interval of time after the.contact
arm 43 -has been- moved to separate the
switch contacts the armature 39 will also be
moved to the open position, the sleeve por-
tion sliding along the armature 44. After

the contact arm 43 has made a slight move-
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A small but ap-
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ment toward the open position, the compres-

sion of the spring 49 is relieved and the pres-
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sure between the switch contacts is thereby -

removed. In the open position the Yower end
of the pivotally mounted contact 48 will
engage the stop 50. ‘

In accordance with the provisions of the

1380



10

15

20

1,331,883

patent statﬁtes, I have described my im- ward its normal position, and means for 55

proved method in connection with the steps
- -together so that they will move together

which I now consider to represent the best
manner of carrying it out, but I desire to
have it understood that the specific steps
enumerated are only illustrative and that
the invention may be carried out by such
other steps as come within the scope of the
appended claims. -

What I claim as new and desire to se-
cure by Letters Patent is:—

1. An. electromagnetic switch comprising

an electromagnet, an armature biased to a,

normal position and movable by said elec-
tromagnet to :a.second position, a contact
member having similar positions and having
less inertia than the armature member so
that it will move more quickly toward its
normal position, and means whereby the two

.members move together when the electro-

* magnet is energized and move independently
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when the winding is deénergized. .

2. An electromagnetic switch comprising
an electromagnet, an armature biased to a
normal position_and movable by said elec-
tromagnet to an operative position, a con-
tact member having similar positions and
having less inertia than the armature mem-
ber so that it will move more quickl% to-
ward its normal position, and means w
by the armature member moves the contact
member when the electromagnet is energized
and moves independently thereof when the
winding is deénergized.

8. An electromagnetic switch comprising
an electromagnet, an armature biased to a

. normal position and movable by said elec-
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tromagnet to an operative position, a con-
tact member having similar positions and
having less inertia than the armature mem-
ber so that it ‘will move more quickly to-
ward its normal position, and means where-
by the armature and contact member are
forced to move as a unit to the operative
position but are free to move independently
to their normal positions when the electro-
magnet is deénergized.

4. An electromagnetic switch comprising
an electromagnet, an armature biased to a

-normal position and movable by said elec-
tromagnet to an operative position, a con-

tact member having similar positions and
having less inertia than the armature mem-
ber so that it will move more quickly to-

ere-

_locking the armature and contact member

- from their normal positions when the mag-
net is energized and releasing them in-their
-operative positions when the magnet is de-
energized.

5. An electromagnetic switch comprising

an electromagnet, a pivoted armature .biased
to a normal position and moved by said elec-
tromagnet to a second position, a contact
member pivoted concentrically with the ar-
‘mature member having similar positions and
having less inertia than the armature mem-
ber so that it will move more quickly to-
ward its normal position and means for
locking the two members together so that
they will move together from their normal
positions-when the magnet is energized and
releasing them when the magnet is deén-
‘ergized. '
" 6. An electromagnetic switch comprising
an electromagnet, an armature biased to a
normal position and movable by said elec-
tromagnet to an operative position, a con-
tact member having similar positions and
means whereby the contact member is moved
by the armature when the electromagnet is
energized and moves independently thereof
when the magnet is deénergized.

7. An electromagnetic switch comprising
an electromagnet, an armature biased to a
normal position and movable by said elec-
tromagnet to an operative position, a con-
tact member having similar positions and
means whereby the contact member and the
armature are held in operative position when
the electromagnet is energized and moved
independently of each other to normal posi-
tion when the magnet is deénergized.

8. An electromagnetic switch comprising

an electromagnet, an armature biased to a-
: b

normal position and movable by said elec-
tromagnet to an .operative position, a con-
tact member having similar positions and
latching means for locking the contact mem-
ber and the armature together in the oper-
ative position and releasing them so that
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they may move independently of each other

to their normal position when the magnet is
deénergized.

In witness whereof, I have hereunto set
my hand this 8th day of August 1919.
: . "FRED L. STONE.
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