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MECHANICALLY LATCHED DEVICE
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Okio, assiguors to The Clark Controller Company,
Cleveland, Ohio, a corporation of Ohio
Filed Jan. 23, 1959, Ser. No. 788,592
12 Claims. (CL 290—98)

Our invention relates to electromagnetically operated
circuit controlling devices and more particularly to de-
vices having contacts that are operated by a first electro-
magnet and which are retained in their operated position
by a mechanical latch, and where the mechanical latch is
operable by a second electromagnet to release the con-
tacts.

Mechanically held devices, such as contactors and re-
lays, are frequently used in electrical control circuits
where it is necessary to maintain the continuity of the
operating sequence even though a failure such as a loss
of voltage may occur. They also are used in theaters,
hospitals, schools and other locations where the normal
operational hum of alternating current magnets is ob-
jectionable. In addition, they have many other varied
applications and uses in the present machine tool, auto-
mation, and other types of electrical circuits.

These mechanically held devices are electromagnetically
operated devices whose contacts are mormally in their
unoperated position and are caused to be operated by
momentarily energizing the winding of a first electro-
magnet. The device is then held in its contact operated
position by a mechanical latch. The contacts are re-
turned to their normal position by momentarily energiz-
ing the winding of a second electromagnet which operates
the mechanical latch and releases the contacts so they
become unoperated.

When both windings of the device are de-energized, its
contacts may be in either their operated or unoperated
position, depending upon which of the two windings was
last energized. If the first winding was the last energized,
the contacts will be held in their operated position by the
mechanical latch, But if the second winding was the Iast
energized, the contacts will be in their unoperated po-
sition.

Heretofore, devices of this type have been constructed
having a first electromagnet for operating the contacts
that is located beneath them like a standard électric relay.
The second electromagnet is located beneath the first
electromagnet and the mechanical latch interconnecting
the two electromagnets. When the first electromagnet
is operated, it moves the contacts up to their operated po-
sition. The mechanical latch is arranged to engage and
hold the first electromagnet in its operated position and
thus also maintain the contacts operated. The second
electromagnet when operated, releases the mechanical
latch to free the first electromagnet so it and the contacts
are returned to the unoperated position.

Such devices have the disadvantage in that should the
connection between the contacts and the first electromag-
net become severed, the contacts can become unoperated
while the electromagnet is still held operated by the
mechanical latch. In addition, some of the mechanical
latches are arranged so that both electromagnets cannot
be operated at the same time. If they are, it will cause
one of the windings to burn out since its associated elec-
tromagnet is prevented from operating. Also, this type
of construction requires that the device be of an increased
overall height which increases the area required for
mounting the devices.

The present invention is directed towards a mechani-
cally held device having contacts which are moved up to
their operated position by momentarily energizing a first
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electromagnet. The contacts are then held in this posi-
tion by a mechanical latch independent of the first electro-
magnet. The mechanical latch is operable to free the
contacts and allow them to drop and return to their un-
operated position by the momentary energization of a
second eleciromagnet,

One embodiment of our invention entails having a
mounting plate for vertically mounting the two electro-
magnets thereon. The top electromagnet is the operator
for the mechanical latch. The mechanical latch is located
between its electromagnet operator and the mounting
plate. The contact operating arm is located between the
two electromagnets and fastened to the operating shaft of
the bottom electromagnet. Individual contact units are
independently fastened to the mounting plate at either
side of the electromagnets and have movable contact
carriers connected to the contact operating arm.

When the bottom electromagnet is momentarily ener-
gized, the contact operating arm is moved to its up posi-
tion, where it is engaged and beld by the mechanical
latch. The contacts are thereby held in their operated
position completely independent of whether the first elec-
tromagnet remains energized or is subsequently de-
energized.

To make the device unoperated, the top electromagnet
is energized. This moves the mechanical latch out of
engagement with the contact operating arm so that it
is free to drop to its down position making the contacts
unoperated.

It is therefore the primary object of our invention to
provide a mechanically held device which will perform
in the aforedescribed manner.

It is a further object of our invention to provide a
mechanically held device having a mechanical latch which
holds the contacts in their operated position.

Another object of our invention is to provide an im-
proved mechanical latch for holding the contacts and an
improved electromagnet operator for releasing it.

Still another object of our invention is to provide a
mechanical latch and its electromagnet operator that can
be readily added to existing electromagnetically operated
electric relays without requiring any modifications.

A still further object of our inventicn is to provide an
improved mechanically held device which can be readily
manufactured and assembled and which provides very
reliable operation.

The above and other objects of my invention will be
made apparent to those skilled in the art when taken in
consideration with the following specification and the
accompanying drawings in which:

FIGURE 1 is a front elevational view of an electro-
magnetically operated switch embodying the present in-
vention.

FIGURE 2 is an exploded view of the mechanical latch
and its electromagnetic operator.

FIGURE 3 is a sectional view of the switch as shown
in FIGURE 1 taken on the plane A—A thereof with both
electromagnets de-energized.

FIGURE 4 is a sectional view of the switch as shown
in FIGURE 1 taken on the plane A—A thereof with the
contact operating electromagnet energized and the elec-
tromagnet operator for the mechanical latch de-energized.

FIGURE 5 is a sectional view of the switch as shown
in FIGURE 1 taken on the plane A—A thereof with
the electromagnet operator for the mechanical latch en-
ergized and the contact operating electromagnet de-en-
ergized.

FIGURE 6 is a side elevational view of the switch as
shown in FIGURE 1.

The electromagnetically operated switch described and
illustrated herein, in order that a full disclosure may be
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made of our invention as is required by law, embodies
the same general construction and operating features as
that described in the application of William Few et al.,
Serial No. 560,655, filed January 23, 1956, entitled Elec-
tric Relays and assigned to the instant assignee, now Pat-
ent No. 2,921,166.

With reference to the drawings, there is shown at 18
a mounting plate or base upon which the two electro-
magnets and the individual contact units are independ-
ently mounted.

The contact operating electromagnet is generally shown
at 11 and is comprised of a downwardly open E-shaped
core 12 (FIGURE 3) fastened to base 18 by means of
screws 13—13 extending through ears 14—14 of side
plates 15-—15 located on both sides of core 12.

A winding 16 having terminals 1717 is positioned
around the center leg of core 12. Winding 16 is held in
place by means of leaf springs 18—18. Leaf springs
18—18 are fastened by screws 19—19 to protruding ears
26—28 located on side plates 15—15.

An armature 21 is associated with core 12 and is sus-
pended therefrom by means of an armature rod 22 which
extends through a vertical bore in the center leg of core
12, When winding 16 is energized, armature 21 moves
up to engage the bottom of core 12, The movement
of armature 21 pushes armature rod 22 up ahead of it.
The vertical bore is of a diameter to freely allow this re-
ciprocable movement of armature rod 22 and yet guide it.

A traverse bar 23 is connected to the top of armature
rod 22. Traverse bar 23 has a back extending projection
with a hole located in it. The hole in the projection fits
over a pin 24 located on the top of core 12 to prevent
any rotation of armature rod 22 and armature 21. A fibre
washer 25 is placed on armature rod 22 between traverse
bar 23 and the top of core 12 to absorb the shock when
they drop to their down position.

Above traverse bar 23 is mounted a contact operating
arm 26 and secured thereto by screws 27—27. Operating
arm 26 has a series of L.-shaped slots formed in it that
open out to its front and that are spaced along its length.

Individual contact units 28 are mounted to base 10 and
secured thereto by means of screws 29, They are Jocated
generally above the L-shaped slots so that the notched
end of a movable contact carrier 30 can slip into the
L-shaped slots and form a loose mechanical conrnection
thereto.

The individual contact units 28 consists of an insulating
housing 6% having a centrally formed recess 61 therein
opening to one side thereof (FIGURE 6). The movable
contact carrier extends into and supports a movable con-
tact 62 by suitable means within recess 61. A pair of
stationary contacts 63 and €4 are also positioned within
recess 61 for co-operation with movable contact 62:

Stationary contact 63 is connected by a conducting
strap 65 to a terminal 66 located at the front of housing
60. Stationary contact 64 is connected by a conducting
strap 67 to a terminal 68 that is also located at the front
of housing 69. The conducting straps 65 and 66 are se-
cured to housing 66 by means of screws 69—69,

For a more detailed description of the contact units,
the movable contact barrier, and the connection formed
with the L-shaped slots, reference should be made to the
above mentioned application.

The mechanical latch and its operating electromagnet
is generally shown at 31 (FIGURE 2) and is mounted
on base 1¢ as an integral unit in the space normally
occupied by the two center contact units when the device
is used as an electric relay in the aforementioned applica-
tion.

The electromagnet is comprised of a downwardly
opened E-shaped core 32 having a bracket 33 attached
to its rear leg. A spacing block 34 is secured to bracket
33 by means of a screw 55 extending through it and
threading into bracket 33. This assembly comprising
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bracket 33, core 32 and spacing block 34 is secured to
base 1& by screws 36—386.

The bottom portion of the rear leg of core 32 has two
slightly out-turned ears 37—37 formed on it. FEars
37—37 are separated by a slot 38.

A winding 39 is positioned around the middle leg of
core 32 and is held in place by means of a U-shaped leaf
spring 40. An L-shaped terminal block 41 having an
in-turned bottom leg is secured to the front leg of core 32
by means of screws 43—43 threading into it. The leads
39A and 39B from winding 3% are connected to terminals
41A and 41B respectively to serve as a convenient place
for connecting the energizing circuit to winding 39.

Hingedly suspended from spacing block 34 by means
of pin 44 is an A-shaped latch member 45 which has in-
turned ears 46-—46 at the bottom of its two legs. Ears
46—46 have pads 47—47, preferably made of nylon,
secured on them. These ears 46—46 and pads 47—47
extend under the contact operating arm 26 to hold it in
its operated position, once moved there. Located near
the top of the A-shaped latching members 45, are protru-
sions 48—48 formed in each leg.

Electromagnet 31 has a T-shaped armature 49 having
at its rear, two up-turned ears 56—590 and a -down-turned
center ear §1. A radius '52—52 is formed by ears 50-—50
and it is in radius 52—52 where armature 49 is pivoted
about the bottom edge of ears 37—37. This provides a
knife edge pivot for armature 49 to greatly minimize any
friction occurring at this point. A portion of down-
turned ear 51 fits into slot 38 on the rear leg of core 32.

Armature 49 is held against this pivot point by means
of a spring 5§3. Spring 53 has a hook 55 formed at one
end and another hook 56 at the other end. Hook 55 is
connected around down-turned ear 51 behind the pivot
point and hook 56 is connected into a hole 54 located
near the top of A-shaped latch member 45. Armature
49 is restrained from pivoting too far forward by the
inside surface of leg 42 of L-shaped terminal block 41.

Spring 83 serves the dual purpose of yieldably biasing
armature 49 in its open position and yieldably biasing
latch member 45 to its latched position.

When winding 39 is energized, the front end of arma-
ture 49 is attracted to the front leg of core 32. This
movement swings the two up-turned ears 47—47 rear-
ward so that they strike the two protrusions 48—d48 on
the vertical legs of A-shaped latch member 45 to move
it rearward.,

A barrier 70 of electrical insulating material is placed
between electromagnet operators 11 and 31 and the cou-
tact unit 28 having the adjacent open side.

Operation

FIGURE 3 illustrates the mechanically held device in
its unoperated position with both windings 16 and 39
de-energized. When in this position, armature 21 is away
from core 15 so that traverse bar 23, contact operating
arm 26 and the movable contact carriers 3¢ are all in their
down or unoperated positions. As before stated, when
the movable contact carriers 30 are in their unoperated
position, movable contact 62 is away from stationary
contacts 63 and 64.

The front end of armature 49 is pivoted away from
core 32 due to the force of gravity and the bias of spring
53 and rests on the inner surface of leg 42. With arma-
ture 49 in this position, dts ears 50—50 are rotated away
from protrusions 48—48 allowing latch member 45 to
be pulled forward under the bias of spring 53. The for-
ward rotation of latch member 45 is stopped by nylon
pads 47—47 on ears 46—46 abutting against the rear
side of contact operating arm 26.

To operate the device, winding 16 is momentarily
energized causing armature 21 to move up and engage
the bottom of core 12 (FIGURE 4). This moves
armature rod 22, traverse bar 23, contact operating arm
248, and- the movable contact carriers 30 to their up posi-
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ticn. When the movable contact carriers 30 are in their
up positions, movable contact 62 engages with stationary
contacts 63 and 64 to close the electrical circuit connected
to its terminals 66 and 68.

As soon as contact operating arm 2§ reaches a point
in its upward travel where nylon pads 47——47 no longer
abut against its rear side, latch member 45 will rotate
in the forward direction due to the bias of spring 53.
The forward rotation is stopped when latch member 45
abuts against the bottom portion of ears 50—50, at which
point ears 4£6-—46 and nylon pads 47—47 are located
directly under contact operating arm 26. Winding 16
can then be de-energized and the contacts will remain
operated since contact operating arm 26 is held in its
up position by latch member 45. Armature 21, arma-
ture rod 22, and traverse bar 23 are free to drop since
they are no longer held up by the electromagnet’s ac-
tion. However, since all of these members are mechani-
cally connected, they will likewise be held in their up
position by latch member 45.

The mechanically held device can remain in this, its
contact operated position, indefinitely without requiring
the use of any power. Also, any subsequent energization
and de-energization of winding 16 will not effect any
change in the devices’ condition.

When it is desired to cause the contacts to become un-
operated again, it is necessary to momentarily energize
winding 39. This causes the front end of armature 49
to be attracted to core 32. Since armature 49 is pivotally
rotated about the bottom edge of ears 3737 at radius
5252, its ears 58-—50 are rotated backward. During
this rotative movement, ears 50—5¢ engage with protru-
sions 48-—48 on latch member 45 and push it rearward
for the remaining portion of the rotative movement.

It is to be noted that during the rotative movement of
armature 49 towards core 32, ear 51 is rotated downward.
With end 53 of spring 53 fastened to ear 51, this rotative
downward movement increases the fension in spring 53.
Also, the rearward movement of latch member 45 also
increases the tension in spring 53 because of end 56
being hooked in hole 54. Since the increase in tension
due to these two actions is in a direction to keep the
device latched and against the rotative movement of
armature 49, the device is prevented from becoming ac-
cidentally unlatched due to conditions of severe shock,
vibration and so forth.

The rearward movement of latch member 45 causes it
to be rotated about pin 44 so its ears 46—46 and pads
47—47 are swung out from under contact operating arm
26. Contact operating arm 26 is no longer latched and is
free to drop to its down position which it does due to the
force of gravity. The movable contact carriers 3¢ move
to their down position along with contact operating arm
26 and cause the movable contacts 62 to move away from
stationary contacts 63 and 64. Armature 2%, armature
rod 22 and traverse arm 23 also move at the same time
to their down positions.

Winding 39 is then de-energized and armature 49
returns to its down position due to gravity and the bias of
spring 53. This rotates ears 50—359 away from profru-
sions 4848 allowing latch member 45 to rotate for-
ward under the bias of spring 53. The forward rotation
of latch membér 45 is stopped when ears 46—46 and
pads 47—47 strike the rear of contact operating arm 26.

Although we have described our invention with a cer-
tain degree of particularity, it is understood that the
above disclosure has been made only by way of example,
as is required by law, and that many changes in the de-
tails of construction and the combination and arrange-
ment of parts may be resorted to without departing from
the spirit and scope of our invention as hereinafter
claimed.

We claim as our invention:

1. A mechanically held electromagnetically operated
device comprising; a base; a plurality of individual con-
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tact units independently secured to said base each having
co-operating movable and stationary contacts therein; a
contact operating arm connected to simultaneously move
all of said movable contacts to their operated and un-
operated positions; a first electromagnet secured to said
base to effect movement of said contact operating arm
and when energized to move said movable contacts to
their operated positions; a latch mechanism secured to
said base and biased to engage said contact operating arm
when said movable contacts are in their operated posi-
tion and to maintain them operated upon subsequent de-
energization of said first electromagnet; a second electro-
magnet secured to said base and associated with said
Jatch mechanism to be effective, when energized, to move
said latch mechanism against its bias and to release said
contact operating arm and thereby allow said contact
operating arm to return said movable contacts to their
unoperated position.

2. A mechanically held electromagnetically operated
device comprising; a base; a plurality of individual con-
tact units independently secured on said base, each of
said contact units having co-operating movable and sta-
tionary contacts; a contact operating arm connected to
simultaneously move all of said movable contacts to their
operated and unoperated positicns; a first electromagnet
secured on said base to effect movement of said contact
operating arm to put said movable contacts in their op-
erated position when energized; a latch mechanism se-
cured to the base biased to engage said contact operat-
ing arm when said movable contacts are in their oper-
ated position and to maintain them operated upon subse-
quent de-energization of said first electromagnet; a second
electromagnet secured to said base over said latch mecha-
nism, said second electromagnet effective to move said
latch mechanism against the bias when energized, to re-
lease said contact operating arm and allow it to return
said movable contacts to their unoperated position.

3. A mechanically held electromagnetically operated
device as described in claim 1 where said second electro-
magnet comprises; a core and an energizing winding, an
armature pivoted intermediate its ends at one side of said
core, one end of said armature is moved to engage the
other side of said core when the winding is energized
causing the other end of said armature to engage and
move the latch mechanism to release the contact operat-
ing arm allowing said movable contacts to return to their
unoperated position.

4. A mechanically held electromagnetically operated
device as described in claim 3, having a spring connected
between the armature and the latch mechanism to yield-
ably bias said latch mechanism toward the latched posi-
tion and yieldably bias said armature away from the
other side of the core,

5. A mechanieally held electromagnetically operated
device comprising; a first and second electromagnet ver-
tically mounted on a base, each having a winding asso-
ciated therewith; a plurality of individual contact units
independently secured on said base and disposed at the
sides of said electromagnets and having co-operating
movable and stationary contacts; a contact operating arm
between said first and second electromagnets and con-
nected to simultaneously move all of said movable con-
tacts to their operated and unoperated positions; said first
electromagnet associated with said contact operating arm
to cause said movable contacts to be moved to their oper-
ated positions upon energization of its winding; a latch
mechanism secured to said base and biased to engage said
contact operating arm when said movable contacts are
moved to their operated position and maintain them op-
erated upon de-energization of the winding for said first
electromagnet; said second electromagnet arranged with
said latch mechanism whereby upon energization of its
winding, it moves said latch mechanism against the bias
to unlatch said latch mechanism from said contact oper-
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ating arm and allow said contact operating arm to return
said movable contacts to their unoperated position.

6. A mechanically held electromagnetically operated
device as described in claim 5 where the second electro-
magnet is mounted in front of the latch mechanism.

7. A mechanically held electromagnetically operated
device comprising; a base; a first electromagnet mounted
on said base; a latch mechanism mounted on said base
vertically above said first electromagnet; a second electro-
magnet secured to said base over said latch mechanism; a
plurality of individual contact units independently se-
cured on said base adjacent to said second electromag-
net and said latch mechanism, each of said contact units
having co-operating movable and stationary contacts; a
contact operating arm between said first and second eléc-
tromagnets and connected for simultaneously moving said
movable contacts to their operated and unoperated posi-
tions; said first electromagnet associated with said contact
operating arm to effect movement of said movable contacts
to their operated positions when energized, said latching
mechanism biased to engage said contact operating arm
and hold said movable contacts operated when said first
electromagnet is de-energized; said second electromagnet
effective when energized to disengage said latch mecha-
nism from said contact operating arm and allow said
movable contacts to return to their unoperated position.

8. A mechanically held electromagnetically operated
device as described in claim 7 where each of the control
units, the first electromagnet, and the second electromag-
net and the latch mechanism are independently secured
to the front of the base and can be separately removed
therefrom.

9. A mechanically held electromagnetically operated
device as described in claim 5 where each of the contact
units, electromagnets, and the latch mechanism are inde-
pendently and separately removable from the front of
the base.

10. A mechanically held electromagnetically operated
device comprising; a base; a first and second electromag-
net secured to the base in spaced apart relation, each
having a winding and an armature, the armatures being
movable upon energization of the windings; a plurality of
individual contact units, each having a housing with co-
operating movable and stationary contacts, the movable
contacts carried by a contact operating rod within the
housing and said rod having a portion extending out of
the housing; a contact operating arm connected to be
moved by the armature of the first electromagnet between
a first and second position; the individual contact units
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separately secured to the base and arranged to have the
rods engaged by the contact operating arm and moved
thereby to operate the contacts; a latch mechanism secured
to the base and biased to engage the contact operating
arm when moved to its second position upon energization
of the winding of the first electromagnet and hold it there
upon subsequent de-energization of the winding; the latch
mechanism also arranged to be moved against the bias
by the armature of the second electromagnet when its
winding is energized, to thereby release the contact op-
erating arm and it returns to’its first position.

11. A mechanically held electromagnetically operated
device as described in claim 10 where the bias for the latch
mechanism is supplied by a spring reacting between the
latch mechanism and the armature of the second electro-
magnet to also bias the armature against movement to
its latch {ripping position.

12. A mechanically held electromagnetically operated
device comprising; a base, a plurality of individual con-
tact units independently secured to the front of said base,
each having cooperating movable and stationary contacts
therein; a contact operating arm for simultaneously mov-
ing all of said movable contacts to their operated and un-
operated position; a first electromagnet secured to the
front of said base for effecting movement of said contact
operating arm; a latch mechanism secured to the front of
said base for engaging said contact operating arm when
moved to its contact operated position and hold it there
independent of said first electromagnet; a second electro-
magnet secured to said base for moving said latch mecha-
nism to release said contact operating arm and allow it to
return said movable contacts to their unoperated position
and whereby said individual contact units, said first elec-
tromagnet, and said latch mechanism and second electro-
magnet may be independently removed from the front
of said base. Coe
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