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This invention relates to relays and more par-
ticularly to thermal overload protective relays.

One object of the present invention is to pro-
vide g relay automatically operable on the occur-
rence of an overload current and having improved
and simplified reset mechanism therefor. |

‘Another object of the invention is to provide
an overload protective relay wherein the contacts
are maintained in separated position on resetting
of the overload responsive means. *

Other objects and features of the invention will
be readily apparent to those skilled in the art
from the specification and appended drawing
illustrating certam preferred embodlments in
which:

Figure 1 is a rear elevational view of the relay

according to the present invention.
Figure 2 is a top plan view of the invention.

Figure 3 is a vertical sectional view taken on
the line III—-IIT of Figure 1.

Figure 4 is a detail sectional view taken on the |

line IV—IV of Figure 3.

Figure 5 is a sectional view taken on the line
V—V of Figure 3.

Figure 6 is a fragmentary view 111ustrat1n.g cer-
tain details similar to Figure 5 and showing the
tripped position of these details.

Figure 7 is a sectional view taken on the line
VI1I—VII of Figure 3. |

The particular relay illlustrated here is a,dapted
for the protection of electric energy translating
devices by opening the energizing circuit thereof
on the occurrence of a current therethrough ex-
ceeding a predetermined value.

The relay, as shown in the drawings, embodies
8 base | formed of insulating material and com-
prising a pair of base sections 2 and 3. Section
2 is provided with an elongated recess 4 extend-
ing horizontally therein for substantlally the en-
tire length thereof as shown in Figure 7. The
recess 4 is enlarged at its left hand end to form a
chamber 5 and at its right hand end to form a
chamber 6. A conducting element 7 ig disposed in
chamber § adjacent the top defining wall 8 there-
of and having an extremity disposed in a slot
formed in a back wall 9 of section 2, which ex-
tremity is closely received therein to effect 5 sup-
port for the element 1. An elongated resilient
member 1|1 is secured at one end 12 to the con-
ducting element T by a rivet.i13 and extends the
length of recess 4 and into chamber 6: upon the
end [4 of the resilient element |l which is dis-

posed in chamber 6 is mounted a contact element
i9.

Disposed above contact element 15, for co-

(C1. 200—116)
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operation therewith, is a contact element

2

6,
which contact element is riveted to a conducting
element 11. The conducting element 1T also has
an extremity thereof closely received by a slot
provided in the back wall 9, in the same manner
as conducting element 1, and which effects a sup-
port therefor. Base section 2 provides horizon-
tally spaced ledge formations 18 and 19 which
effect a support for g thermal responsive unit 21.
The unit 21 in itself forms no part of the present;.
invention and will be but briefly described. Unit
21 comprises a conducting heating element 22

supporting a ratchet wheel 23 which is held

against rotation by a fusible alloy adapted to be
melted by an overload current in conventional

~_ manner to permit the rotation of wheel 23 under
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the force of mechanism to be described. A unit.
similar to unit 21 is more fully describeqd in Pat-
ent No. 1,752,514 issued to H. L. VanValkenburg.
A pailr of conducting members 24 snd 25 are dis-
posed respectively on ledge formations 18 and 189,
with member 24 being located between projecting
formations 26 and 271 provided on ledge 18 and
with member 25 located between similar project-
ing formations 28 and 29 on ledge 5. The con-
ducting members 24 and 25 are provided with
projections 3§ which extend into slots formed in
the projecting formations 27T and 29 and which
are closely received thereby to prevent movement
of the conducting members with respect to the
base 2. Terminal studs 32 are carried by the
conducting elements 28 and 25 for the securance

- of circuit wires thereto. The overload unit 21 is

-39

secured to the conducting members 24 and 25 by
a pair of studs 33 to thereby place the unit 21 in
an electrical circuit. With the unit 21 in posi-
tion, the conducting members 24 and 25 will be

- firmly positioned and cannot be removed from the
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base without first removing unit 21. .

Base section 3 is adapted to be placed adJacent
base section 2 and has a plurality of slots formed
in walls 34 and 35 thereof, with certain of the
slots adapted to closely receive extremities 36
of the conducting elements T and 17T and with
other of the slots closely receiving projections

31 of the conducting elements 24 and 25. This
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arrangement provides for the proper location of
base section 3 with respect to base section 2 and
firmly positions the conducting elements T and
IT on base I, the latter elements T and 117
resting on flat surfaces 38 provided on base sec-
tion 3. A pair of terminal studs 39 are carried

by conducting elements T and {1 whereby elec-
frical lead-in wires may be secured. A pair of
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studs 41 méintains the base sections 2 and 3 In
assembled relationship. Base section 3 provides

wall surfaces which substantially seal off recess |

4 in section 2 o provide a contact chamber which
{s totally enclosed except for an opening 42 lead-
ing thereinto. An actuating inember 43 has one

extremity 44 extending through opening 42 and
vrojects over the resilient switching member |1
for actuation thereof in a manner to be de-
seribed.  Walls 34 and 35 of base 3 are separated
by a recess 4% which receives the reset mecha-
nism #6. The reset mechanism 48 inciudes &

plate-like member 41 having longitudinal wing-

projections 48 which lie In recesses 49 whereby
the member 471 is guided for rectilinear move-
ment. Member 471 pivotally carries a latch
51 having a latching portion §2 adapted to en-
gage the ratchet wheel 23 to maintain member
41 in a predetermined position. A spring B3 has
one end thereof disposed about a portion of the
1aten 54 and the other end disposed within a re-
cess 54 biases member 47 upwardly and latch
51 toward wheel 23. The latch §1 is provided
with a projecting formation 55 which is received
within a recess 56 in member 471 to limit the ex-
tent of clockwise movement of latch 81 and in-
sure its always being in proper position to prop-
erly engage wheel 23. The switch actuating
member 43 has an extremity 87 thereof extend-
ing through an opening 58 in member 4T and
hovine .. defining surface 3& ihereof cnszageable
with this extremity whereby member &: y/hen
reieased by latch 51 can effect pivotal movement
o momber 43 about =n edge 61 ol a il forma-
Lign 6% on biase 3 in a manner and for a pu pose
ta be morc iullv described. A pair of insui<ting
members 63 and 63 are secured to ti.e bas: 3 by
the studs 6i'and serve to confine memiar 41 to
limit its movement to a vertica: one. Bach of
the insulating members 63 and 64 have openings
therein through which exiremity 51 of actuat-
ing member 43 extends.

Disposed on the back of base section 3 is &
bracket 65, the central portion 66 of which is
pan shape to provide a space &1 between por-
tion 66 and the back surface of the insulating
member 6§48, and having two leg portions 68 and
69 through which the studs 4i also pass to there-
by secure the bracket to base 3. A generally L-
shaped actuating member or manual operator
10 has the longer leg 72 thereof disposed through
an opening 13 .in bracket 65 and extends into
the space 671 between insulating member 64 and
portion 66. The shorter leg T{ of the member 10
extends over member 471 and is adapted under
certain circumstances to effect movement there-
of as will be described. Also disposed within
space 61 is a member T4 having an end 15§ piv-
otally secured to extension of leg 12 of the ac-
tuating member 10 by a pin 76. Member 14 is
provided with an arcuate slot 77 in which is dis-
posed the shank 18 of a pin 19 secured to por-
tion 66 of bracket 65. A spring 81 has one ex-
tremity 82 thereof secured to portion 66 and the
opposite extremity 83 is fastened to the pivot-
ed member 14 and continually biases member 14
upwardly and maintains actuating member 10
in its uppermost position. The use of a radial
slot 11 in member 14 extends the distance that
the manual operator can be moved downwardiy;
upon initial movement of member 710, member
14 is pivoted about pin 79 in the lower end of
the arcuate slot 11T until its free end engages
the end 57 of switch actuating member 43 and
rotates it to the position where it holds the re-
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lay contacts open. Thereafter, member 14 piv-
ots about its engagement at end 84 with the
member 43, moving the arcuate slot 11 along
pin 719 as shown in dotted lines in Figure 1. In

this latter movement, leg T{ engages member 41,
if released, and moves it to reset position.

A palr of mounting studs 85 and their nuts
86 are carried by base 2 and provide means for
securing the relay in a desired location.

In the operation of the relay, the movable
contact 18 is normally held in engagément with
the stationary contact {6 under the inherent re-
silency of the switching member 1. To effect
a manual switching operation, the manual op-
erator 10 is manually moved downwardly against
the blas of spring 81 to rotate the pivotal mem-
ber 14 counterclockwise about its pivot pin 16
and cause end 84 thereof to force the actuating
member 43 to pivot counterclockwise about edge
§1 and bring the end 44 into engagement with
switching member {1 to move it to disengage
contact 15 from contact 16. Release of manual
operator 10 will allow it to return to its normal
position of rest under the force exerted by
spring 81. |

On the occurrence of an overload in the circuit,
in which unit 21 is.located, sufficient heat is de-
veloped to meli the solder holding ratchet wheel

.23 to permit its turning to thereby release latch-

ing portion 52 and permit spring 33 to move
member 4T spwardly. This upward movement of
member 47 will bring surface 59 of opening 58
in member 41 into engagement with extremity
51 of the switen acvuating membuer 43 to effect
a pivoting thereo about edge 61 to engage and
maove sw.ich member il to disengage the con-
tacts an’ bre:k the circuit,

To reset the latch 5t, the manual operator 10
is moved downwardiv to bring leg 71 thereof into
engagement with member 41 angd thus the latter
member can be moved into a position where the
latching portionn 52 may reengage with ratchet
wheel 23 and be held if .the solder has solidified.
In the downward movement of member 41, the
surface 5% will be moved away from switch actu-
ating member 43 and ordinarily the resilient

~ switch member |1 would move toward contacts

b0

o
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engaged position, but as surface 59 is being moved
away, the pivotal member 14 is being actuated
to bring its projecting portion 84 into engagement
with member 43, as hereinbefore described, to
maintain a force upon switch member {1 to retain
the member il in contacts disengaged position.
Release of manual operator 70 will then allow
the parts to move in the manner described and
the contacts to engage. It is apparent that with
a relay as described, it is not possible to main-
tain the contacts engaged on overload because
the contacts will be opened either by the up-
ward movement of member 43 or by the action
of the reset mechanism if it is held in reset
position,

While certain preferred embodiments of the
invention have been specifically disclosed, it is
understood that the invention is not limited
thereto, as many variations wil]l be readily ap-
parent to those skilled in the art and the inven-
tion is to be given its broadest possible interpre-

tation within the term of the following clalms:

What is claimed Is:-

1. An electrical relay comprising a stationary
contact, & movable contact, a switching arm con-
nected to the movable contact and constantly
biased to contacts engaged position, current re-

Y8 sponsive means for effecting movement of the
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switching arm into contacts disengaged position
upon the occurrence of a current overload
through the relay, a manually operated element
having a pin and slot mounting and operable to
prevent the return of the switching arm to con-
tacts engaged nosition, means for rotating said
element in its initial manual actuation about the
engagement of said pin at one end of the slot
to initially obstruct the return of the switching
arm to contacts engaged position, and for there-
after maintaining said obstruction while effecting
relative movement of the pin and slot to permit
further movement of the manual element, and
means for effecting the return of the current re-
sponsive means to its normal inoperative posi-
tion during movement of said element. .

2. An electrical relay comprising a stationary
contact, a movable contact, a switching arm con-
nected to the movable contact and constantly
biased to contacts engaged position, an element
engageable with said switching arm to move it to
contacts disengaged position, an actuator biased
to move said element but normally latched in
Inoperative position, current responsive means
for releasing said latch to permit said actuator
to move said element to separate the contacts.
‘and manual means for returning said actuator

to its latched position. and including a member

engageable with said element to retain it in con-
tacts disengaging position, saig member having

.2 pin and slot mounting with a biasing means

for said member at the side of said pin opposise
to the point of engagement with said element,
initial movement of said manua] means effecting
rotation of said member about the point of en-

ragement of said pin with one end of said slot

to immediately effect a restraint on said element,
continued movement of said manual means to
effect return of the actuator causing relative
movement between said pin ang slot against said
blasing means while the member pivots about its
-engagement with said element. |

3. An electrical relay comprising a stationary
contact, a movable contact, a switching arm con-
nected to said movable contact, a pivotal ele-
ment having one end disposed . to engage said
switching arm and move it to contacts disen-
gaged position, a pair of generally parallel slide
members, both of which are biased upwardly,

means for latching one of said siide members in

a downward position, current responsive means .

for releasing said one of said slide members upon
the occurrence of a current overload through the

relay, said one of said slide members in its re- -

leased position effecting movement of sald ele-
ment to move the switching arm to contacts dis-
éngaged position, the second of said slide mem-
bers being connected to move said element into
contacts disengaged position as said second of
said members is moved downwardly, said second

of sald members when so moved engaging saild

one of sald members to return it to 1ts latched
- position. "

4. An electrical relay comprising a stationary
contact, a movable contact, a switching arm con-
nected to the movable contact and constantly
~ biased to contacts engaged position, an element

engageable with -sald switching arm to move it
to contacts disengaged position. current respon-
sive means for moving said element to contacts
disengaged position on the occurrence of a cur-
rent overload through the relay, manual means
for effecting the return of said current responsive
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means to its normal inoperative position includ-
ing a floating member which pivots about one
point in the initial movement of said manual"
means to engage said element and retain it in
contacts disengaged position and, in the con-
tinued movement of said manual means to return
the current responsive means to normal position,
pivoting about the engagement of said member
with said element, and biasing means for said
member exerting a force on said element in said
further movement of the manual means to over-
come the normal bias of said switching arm.

9. An electrical relay comprising a stationary
contact, a movable contact, a switching element
carrying said movable contact and biased to con-
tacts engaged position, an operating element en-
gageable with said switching element to move it
to contacts disengaged position, an automatic

actuator, means biasing said actuator to move

sald operating element, current responsive
means normally retaining said actuator in non-
operating position but releasing the same upon
the occurrence of a current overload to effect
contact separation, and manually operable means
for resetting said actuator in retained position

- and including g floating member pivoting about

an axis, upon initial movement of said manual
means, into engagement with said operating ele-

- ment to retain it in its contact disengaging po-
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sition, and pivoting about its engagement with
said operating element upon further movement
cf said manual means to reset the actuator
whereby said contacts are maintained disen
gaged during the resetting operation. - |

6. An electrical relay comprising a stationary

contact, a mevable contact, a switching element
carrying said movable contact and biased into

contacts engaged position, a rotary member for
moving said switching element to contacts dis-
engaged position, a rectilinearly movable mem-
ber, means biasing said rectilinearly movabile
member to move said rotary member, current
responsive means normally latching said recti-
linearly movable member in inoperative position

but releasing the same upon the occurrence of

a current overload to effect separation of said
contacts, a secand rectilinearly movable member
manually operable to effect resetting movement

of sald first mentioned rectilinearly movable

member after an automatic operation, and =a
floating member connected to said second recti-
linearly movable member, movement of said sec-
ond rectilinearly movable member effecting
initial rotation of said floating member about a
first axis into engagement with said rotary mem-

“ber and rotation thereafter about its engagement

with said rotary member while the first men-
tioned rectilinearly movable member is reset,
whereby the contacts are maintained separated
during the resetting operation. |
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