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- My invention relates, generally to circuit in-
terrupters and it has particular relation to
switches of the snap acting type. More specifi-
cally it relates to the provision of manually
operable resetting means for the thermal relay
disclosed in my copending application, Serial No.
783,411, filed October 31, 1947, and assigned to
the assignee of this application.

- Among the objects of my invention are: To
maintain a thermally operable overload pro-
tector relay in the operated position once it has
operated in response to an overload; to reset
such a relay to the normal operative position; to
employ an actuator operating through a perma-
nent magnet and carrying an armature for con-
trolling the functioning of the relay contacts; to
provide a self-closing switch that is manually
operable to the open position;-and to hold the
switch in either the closed or open position by
the cooperation of a pair of armatures and a
permanent magnet and to move the same from
one position to the other by manually operable
push buttons.

" Other objects of my invention will, in part, be
obvious and in part appear hereinafter.

My invention is disclosed in the embodiments
thereof shown in the accompanying drawing,
and it comprises the features of construction,
combination of elements and arrangement of
parts which will be exempglified in the construc-
tions hereinafter set forth and the scope of the
application of which will be indicated in the ap-
pended claims.

For a more complete understanding of the na-
ture and scope of my invention reference may
be had to the following detailed description,
taken together with the accompanying drawing,
in which:

Figure 1 is a detail sectional view taken along
the line {—1 of Figure 2 and illustrating how the
thermal overload relay disclosed in my copsnd-
ing application, above referred to, can be con-
structed so that it remains in the operated posi-
tion when it has been operated in respgonse to
an overload and arranged to be restored to the
original position by operation of a push button;

Figure 2 is a detail sectional view taken along
the line 2—2 of Figure 1, showing the switch
construction in front elevation;

Figure 3 is a view, similar to Figure 1, but
showing a self-closing switch employing a per-
manent magnet and an armature to conirol the
operation of the switch contacts as permitted by
a manually operable push button; and -

. Figure 4 is a view, similar to Figure 1, showing
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a magnetic control which is operative in either
position of the switch contacts and which in-
cludes a pzir of manually operable push but-
tons for operating the switch contacts in oppo-
site directions.

Referring now particularly to Figures 1 and 2
of the drawings, it will be noted that the refer-
ence character 10 designates, generally, a reset-
table thermal overload protector relay in which
thie present invention is embodied. The relay 18
can be employed, as described in my copending
application above referred to, in conjunction
with a motor starting relay for protecting the
motor from being subjected to overloads. "The
relay {8 is constructed so as to require manual
resetting once it has operated. ‘ ’

The relay 10 is provided with a housing or
case [! of insulating material such as a phenolic
condensation product. It has integrally formed
foot portions 12 and a cover (3 formed of the
same material and secured thereto by tubular
rivets {4. Screw terminals {5, only one of which
is illustrated in Figure 1, are provided on the
case |# for making external connections to the
relay (8.

Within the housing or case |l there is located
a support {6 of insulating material such as a
phenolic condensation product, and it carries
near one end a conductor strip 18 which may be
connected to one of the screw terminals {5 by a
lead 18 and to which may be secured a contact
20, preferably in the form of a silver button.
The stationary contact 20 is arranged to be en-
gaged normally by a movable contact 21 also
preferably a silver button. The movable contact
21 is carried by a spring 22 which may be an-
chored in cantilever fashion to a bracket 23 that
in turn is secured to the support 16. 'The bracket
23 preferably is constructed as described in de-
tail in my said copending application and is pro-
vided with an adjusting screw 24 which serves to
change the biasing force exerted by the spring
22 as will be understood readily.

In order to move the spring 22 for the purpose
of separating the contacts 28 and 2! an actuator
26 is employed in the form of a pin of non-
magnetic material such as aluminum. 'The
actuator 26 is slidably mounted in an aperture
27 in a generally rectangularly shaped perma-
neht magnet 28 having an I-shaped cross sec-
tion which provides poles 28 and 38 at opposife
ends. The magnet 28 is positioned in a generally
rectangular opening 3¢ in the support {§ and is
secured in position thereen by plates 32 on oppo-~
site sides which are held in place by rivets 33. .




At the ends of the actuator 26 stop members
34 ‘and 35 are provided. The stop members 34
and 35 both may be formed of magnetic mate-
rial to provide armatures for cooperating with
the permanent magnet 28. As shown, they are
in the form of circular washers. Alternatively
the stop member 34 may be formed of non-mag-
netic materialtand the stop menibér 35 of mag-
netic material.

The actuator 26 may be raoved by a bimetallic
strip 38 which is anchored in cantilever fashion
to a bracket 39 that is similar to the bracket.23
but on the opposite side of the support {6, as
illustrated. An adjusting -screw 48 serves 'to
adjust the biasing force applied-by the-strip- ‘38
and to change its calibration. Heat may be
supplied to the bimetallic strip u8 by -a-heater
element &1 whose terminals are secured o con-
ducting sleeves 82 and 43 that project’ through
the support 18. The siseve 42 serves in pait to
secire the bracksts 28 and 38-t0 the support 18,
It also intercsnriests the eontasts £§ and 2i.and
the hedter element 41 in:series circuit relation
as shHown mois ¢learly in my coperding appli~
cation above referved to. Suitable mecans ale

provided for irterconnecting the conductor strip

18 and the sleeve 83 to the external screw ter-
minals - 15.

 .Once the actuator 28 has bisen moved by the
himetallic - strip 28 to open the centasts 26 and
‘21, the setuator 2§ remains in the Lrel sted posi~
tion since the armature. 3% is held adjacent the
poles 28 and 38 of ‘the perimanent ({mbnet 28.
When this -occurs it ‘is necessary tc provide

‘external mesns for restoring the:actuaicr 28 to |

the initial position 'so:as to permit the spring
‘99 to again close the contacty 2§ and 2i. For
this purpose a push-hutton 48 iselidably mounied
in g-suitable gperture 471 i the housing o case
‘f. A spring 48, hsld by o yivet 48, serves to
biag the push button &5 to ibs oubermost posi-
tion.

In operation, on the oceuitence of &an ovetrload
‘a5 a result ¢f whicli sufficient hest is apnlied 4o
the bimetallic strip 88 to move the actuator 25
sufficiently to open the contaets Z8-and 2§ With
# csnap -action, :the .circuit therethrough is
‘opened and,:if the relay 18 is conpected in series
with ‘a motor or like ¢leciric “cdeviee, the ener-
‘gizing circuit thsreto .is opened. While heat
i o longer applied tc “the bimetailic strip 23
and it returns to its initial position, the aetuator
98 remains in the operated position by the gitrac-
tion of the stop rmember or armabure 35 to the
permanent igagnet 28. If the stop member 34
is also formed.of magreticomaterial, there i an
appreciable time délay before the actuator 28 is
moved by the binetallic st¥ip- 88 over that which
ig provided when the stop niember 34 ig I srmed
of non-magnetic material. By depressing the
push. button 46 either manuaily or by a machine
part, the actuator 28 is.moved so as o sepa-
rate the armature ‘86 froin the permaneént mag-
fiet 28. The contacts 28 and 2! are then per-
mitted ‘to Teclose with & snap action and the
cireuif therethrough is reestablished.

‘T.ooking now at Figures 3 and 4 .of the draw-
ings it will be ghserved that two modified switches
are illustrated therein, neither ¢f which consti-

tutes part of my heréin ‘claimed invention but :

which are pursued undeér my copending divisional
application, Serial No. 182,207, filed August 30,
1950. In Figure 2 of the drawing there is illus-
trated, generdlly, at 51 a reéclosing eontast me-
chatiiea]l switch which -employs - cettain 6f the
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“this position by the spring 22.

manent magnet 2§.
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parts used in the switch construction shown in
Figures 1 and 2 and described hereinbefore. It
will be observed that the contacts 28 and 21 and
the spring 22 are located on the cpposite side of
the support {6 in Figure 3. Also the stop mem-
ber 34 is in the form of a non-magnetic washer
while the stop member 35 is of magnetic material
and constitutes an armaturé for cosperation with
the permaiterit ‘magnet-28. As before.the con-
tacts 20 and 2{ are normally closed and held in
When the push
button 45 is depressed sufficiently to engage the
adjacent end of the actuator 28, it is moved to

:in turn niove the.Spring 22 and separate the
-coﬁtaets-::z’& aud Zf with a snap action. When
“the push Hutton €6 is released, the biasing force

of the spring-22 -and the magnetic attraction be-
tween the permatient magnet 28 and the stop
meémker o armature 35 serves to move actuator
26 to the left and close contacts 20 and 21 with
a-snap action, thereby restoring the-switch 51 to
the initigl condition shown in the drawing.

In Figure 4 a-mechanical switch is illustrated,

-generally, at 55. This switch employs certain: of

the details shown in Figures 1 ‘and 2 axd-:de-
scribed hereinbefore. The mechanieal switeh-55
is so constructed thdt the contaets 28 and 21 are
held in either the.cpen or: the-closed position and
the application of an external foree is-reguired
for operating them .in . opposite directions. -In
this construection -both of the stop members 34
and:35 are formed of magnetic material. -A -sec-
ond push button 58 is providéd and slidably
mounted in-an-aperture 57 in the cover 13. 'The
push button 58 is carried by a-spring strip .58
whieh. -is -secured by .a .rivet 88 to the-cover 3.
The spring 58 serves to restore the push-button
56 to the -position shown in the drawing when
the pressure-applied thereto is removed.

When -the switch is positioned as shewn -in
Figure 4, the application of sufficient pressure te
the. push button 486 moves the actuator 2§-to the
right. This separates the stop member or.arma-
ture 33 from the permanent magnet 28 and causes
the spring-22-to move the contact 2¢ away from
the stationary -contaet .28 wﬂ;h a -snap action.
‘The stop member or-armature 34 is moved partly
as a-result of the movement of th_e push button
48 and partly as a result of attraction by the per-
It is held against the.per-
manent. magnet 22 and the contascts 28 and 21
remain separated-after the pressure applied -to
the push button 46 is removed.

Now when pressure is applied to the other push
button 56,.it-moves the spring 22 and the actu=
ator 26 to the original position shown in the
drawing where the contacts 28 and 21-are closed
with a snap action and remain in the ‘closed
position.

Sinee certain-further ehanges can be made in
the foregoing constructions and different -em=
bodiments of the invention can-be mrade without
departing from the spirit-and scope thereéof, it-is
intended that all matter shéwn -in the accom=
panying drawing and. deseribed hereinbefore shall
be interpreted-as illustrative and not in.a lim-
iting sense.

Iclaim as ‘my inventlon :

1. In a switch, in . céombingtion, a single wall
support, 4 bracket fasténed to said support, d-leaf
spring secured in eantilever fashion:at one énd
to said bracket 5o as to lie along one side but
spaced from. said support, a-pair of contaets one
being stationarily mounted and the otiier being
mounted at the other-end of said spring for
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movement therewith and relative to the one con-
tact, a permanent magnet having an aperture
therein mounted in said support, a non-magnetic
actuator slidingly journalled in the aperture of
sald magnet transversely of said support, an
armature carried by said actuator and movable
therewith toward and away from said magnet,
a bimetallic blade engageable with said actuator
slidingly to move the latter relative to said mag-
net, said actuator being engageable with said
spring to effect resilient movement of the latter
and of said other contact relative to said one con-
tact, and a push button for moving said actuator
through said magnet.

2. In a switch, in combination, a single wall
support, a bracket fastened to said support, a
spring secured in cantilever fashion at one end
to said bracket, a pair of contacts one being sta-
tionarily mounted and the other being mounted
at the other end of said spring for movement
therewith and relative to the one contact, a per-
manent magnet having an aperture therein
mounted in said support, a non-magnetic actu-
ator slidingly journalled in the aperture of said
magnet transversely of said support, an arma-
ture carried by said actuator and movable there-
with toward and away from said magnet, said
actuator cooperating with said spring to effect
movement thereof and of said other contact rela-
tive to said one contact, means disposed on one
side of said support selectively engageable with
one end of said actuator for manually effecting
axial movement of said actuator in one direc-
tion, and additional means disposed on the other
side of said support adapted periodically to en-
gage the other end of said actuator for initiating
electrically responsive axial movement of said
actuator in the opposite direction.

3. The switch as set forth in claim 2 wherein
the first said means comprises a manually op-
erable push button and the other of said means
comprises a bimetallic element.

4. In a device of the class described, a support
member of insulating material, a pair of resilient
elongated leaf members mounted in spaced rela-
tion at one end and on opposite sides of said sup-
port, each being mounted in cantilever fashion,
one of said leaf members being of thermally re-
sponsive bimetallic material and both of said
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arcuate movement toward and away from said
support; a pair of contact members mounted in
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registering relationship, one on said support and
one on said actuately movable free end of said
other leaf member which is non-bimetallic; a
permanent magnet housed in said support be-
tween said two leaf members, said magnet hav-
ing an aperture formed axially therethrough and
disposed transversely of said support, a non-
magnetic actuator slidingly journalled in said
aperture for reciprocal sliding movement therein
through said magnet and support between said
two leaf members, a magnetic armature mounted
on one end of said actuator between said support
and said bimetallic leaf member, an insulator
stop mounted on the opposite end of said actu-
ator between said support and said other leaf
member whereby said actuator will move in a
single directicn in response to magnetic attrac-
tion of said magnet for said armature; manually
operated push button means disposed adjacent
said insulator, but on the opposite side of said
other leaf member therefrom and adapted for
sliding movenient toward and away from said
other leaf member, said insulator stop and said
actuator; and said armature being movable into
said magnet’s attractive field in response to ther-
mally imposed arcuate movement of said bime-
tallic leaf member which movement of said arma-
ture causes said actuator to contact said other
leaf member to cause a biasing movement there-
of away from said support to separate said two
contacts.
ROBERT E. PROUTY.
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