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My invention relates to time relays, more par-
ticularly to thermal time relays in which the
contact operation is controlleq by a heat respon-

sive thermal element and hgs for an object the -

5 provision of a simple ang reliable device of this
type. . '
Thermal - time relays have heretofore been
broposed in which the contact operation is con-
trolled by a thermal element such as a bimetallic

contacts g3 predetermined time after the heating
More barticularly, the
circuit controlling contacts are biased for move-
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50 Is carried by this pivotal support and therefore

- shown comprises a base
.-a pin {{ for pivotally mounting a support or block

abruptly rotating so as to return the other con-
tact to its normaj Position.

Por a more complete understanding of my in-
vention, reference should now be hag to the draw-
ing, in which Fig. 1lis g diagrammatic elevational

vention, and Fig, 2 is a circuit diagram Mustrat-

Referring now to Fig. 1, the therma] time relay 10
10 from which extends

12 on which ig carried: a bimetallic thermal ele-
ment {3,

of a latch (4 which extends outwardly from g
second support 15 bivotally mounteq on a pin 16.
As shown, the latch 14 carries an angle plece {7
along which les g conducting spring 18, the lower

. end of which supports g movable contact {9, Ap-

ranged for co-operation with the contact {9 is a
second movable contact 20 which is supported on

spring 22, one end of which is adjustably secured
to an upstanding portion of the lateh 14 ang the
other end of which is adjustably secured to an
arm 23 carried by the bimetallic element 13, Ag
shown, the movable contact 19 is normally re. 30
strained in one position by engagement of the
latch 14 with the thermal element 13 and the
movable contact 20 Is restrained in g second
bosition by engagement of the arm 21§ with an

about its pivot,
As will be explained more fully in connection

with Fig. 2, 5 pair of conducting leads 26 and 271 40

connected in/ series with a trip coil 32 to a supply
conductor ‘33, Likewise, the lead-in conductor

13 to the SUpbply conductor 30 and the lead-in
conductor 29 is connected to a control switch 34,
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pe abruptly rotated

thermal element

2

“one terminal of which is, connected by a conductor

35 to the supply conductor 33.

Although any suitable type of control switch
may he provided, I have shown for purposes of
illustration a switch having 2 movable contact
plade 36 which is manually operable irom an open
(shown in heavy lines) to a closed
circuit position (shown in dotted lines) and which
ig provided ith a biasing spring 37 which selec-
tively biases the contact blade to either of its
positions. It will be understood, of course, that
while I have shown the thermal element 13 con-
nected directly in an energizing circuit, a geparate
be provided connected in the
energizing circuit and disposed adjacent the
thermal element.

Upon closure of the control switch 38 and the
consequent heating of the thermal element 13, the
upper free end of the thermal element moves in
a right-hand direction, as viewed in Fig. 1, until
it moves clear of the latch 18 and releases the
1atch for movement in & clockwise direction about
the pivot 16 under the bias of the spring 22 so
as to move the contact 19 from the position shown
in the drawing into engagement with the con-
tact 20. Closure of the contacts 19 and 20 com-
pletes the 1oad circuit and energizes the trip coil
32, whereupon & plunger 38 associated with the
trip coil is operated to move the contact blade 36
from its closed position to its open circuit posi-

tion and thus interrupt the heating circuit of the

thermal element {3.

"The thermal element 13, of course, begins to
cool as soon as its energizing circuit is interrupted,
put it will now be observed that the end of the
latch {4 is disposed in‘ the path of the thermal
element so as to prevent the free end thereof from
returning to its normal position. Even though
the free end of the thermal element
strained against movement to its normal position,
out as it cools

clockwise direction about the pivot 1{ and accord-
jngly the contact 20 moves in a right-hand di-
rection so as to return the contact 18 to its origi-
nal position. )

As the contact 19 is moved in'a right-hand di-
rection by the contact 20, the jatch 14 is raised
and as soon as the contact 19 reaches its original
position, the free end of the thermal element 13
will be released, whereupon the support 12 will
in a counterclockwise di-
rection by the spring 22 to return the thermal ele-
ment 13 to its latching position and to return . the
contact 20 to its normal position shown, thus
abruply separating the contacts 18 and 20. )

1t will be apparent that the closing and open-
ing time of the thermal relay may be varied sim-
ply by adjusting the member 24 so as to very the
gap between the contacts 19 and 20 and to vary
the initial position of the thermal element 13. In
some cases it is desired to compensate for varia-
tions in the ambient temperature conditions and
this may be accomplished by forming the arm 21
of bimetallic material, as shown in Fig. 2. When
this arm 21 is formed.of bimetallic material, the
conducting lead 27 should, of course, be con-
nected either directly to the contact 20 or to the
arm 21 closely adjacent the contact 20 so that
the load current flowing through the contacts will
not heat the arm 21. :

When this arm 21 is formed of bimetallic mate-
rial, it will be apparent that a change in ambient
temperature tending to move the free end of the
i3 in a right-hand direction so

I3 is re-.
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as to decrease the degree of 1atching between
the element {3 and the latch 14 will also effect
right-hand movement of the free end of the arm
2. Since the springs 29 and 25 are arranged
to maintain the free end of the arm 24 in engage-
ment with the adjustable stop 24, the support 12
will be rotated about its pivot #1 to maintain
the proper degree of latching between the thermal
element i3 and the latch 14. Similarly, if the am-
bient temperature conditions tend to effect move-
ment of the free end of the thermal element 13 in
a left-hand direction, the corresponding flexure
of the arm 21 will effect clockwise rotation of the
support 12 to maintain the free end of the ther-
mal element 13 in its proper latching position.

Although I'have shown a thermal relay in which
the contacts are closed a predetermined time
after the thermal element {38 is heated, it will, of
course, be understood that the relay may be SO
arranged as to close the contacts when the ther-
mal element is cooled and to open the contacts
again when the thermal element is heated. Thus,
a temperature change of one sense effects clos-
ing of the contacts while a temperature change
of an opposite sense effects opening of the con-
tacts.

While I have shown a particular embodiment of
my invention, it will be understood, of course, that
1 do not wish to be limited thereto, since many
modifications may be made and'I, therefore, con-
template by the appended claims to cover any
such modifications as fall within the true spirit
and scope of my invention. .

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A thermal time relay comprising a pair of
relatively ‘movable contacts, a thermal element,
means for establishing 2 heating circuit for said
thermal element, means. influenced by said ther-
mal element for moving one of said contacts with
2 snap action to abruptly close said contacts &
predetermined time after said heating circuit is
establishéd, means responsive to closure of said
contacts for interrupting said heating circuit,
and-means influenced by said thermal element for
moving one of said contacts with a snap action
to abruptly open said contacts a predetermined
time after said heating circuit is interrupted. .

2. A thermal time relay comprising'f"a pair of
contacts, means biasing said contacts for move-
ment from one position to a second position, &
thermal element, means for establishing & heat-
ing circuit for said thermal element, means in-
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cluding said thermal elemernt for normelly latch-. -

ing one of said contacts in said one position and

6§

for releasing said one contact for movement to .
said second position abruptly to engage the other -

of said contacts 2 predetermined time after said
heating circuit is established, means responsive
to closure of said contacts for interrupting said
heating cireuit, and means including said thermal
element for moving said psir of contacts to said

one position as said thermal element cools, where- -

upon said one contact is latched in said-one posi-
tion and said other contact is released for abrupt

movement to said second pesition thereby to open -

said contacts & predetermlned time after closure
thereof. - : :
3. A thermal time

ment from one position to 2 second Dposition, a
thermal element, means for establishing & heat-
ing circult for said thermal element, ‘means in-
cluding said thermsl element for normally latch-
ing one-of said contacts in said one position and

relay comprising a pair of
contacts, means biasing said contacts for move- i
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for releasing sald one contact for movement to
said second position abruptly to engage the other

taneously varying the time delay with which said
contacts are closed and opened.

4. A thermal time relay comprising a pair of
contacts, means blasing saig contacts for move-
ment from one position to g second position, g
for establishing g heat-

of said contacts g predetermineq time after saig
heating cireuit is established, means responsive to
closure of saig contacts for interrupting said
includ'ng said thermal ele-
| pair of contacts to said one
Pposition as said thermal element coo 8, whereupon

thereof,

3

in said one position and to return said other con-

to vary the degree of temperature change to
which said relay is responsive.

7. A thermal relay comprising a pair of con-
tacts, means biasing said contacts for movement

contact is quickly returned
tion by said biasing means, .

8. A thermal time relay comprising a pair of
pivotedq supports, a pair of contacts respectively
carried by said supports, means biasing said sup-
borts for individua] movement to operate said

element

action to disengage said first contact a prede-
termined time after said heating ecircuit is
interrupted.

10. A thermal time relay comprising a pair of
contacts each mounted for movement with re-
spect.to the other, g thermal element, means for
establishing g heating circuit for said thermal
element, means operated by said thermal element
for moving one of sald contacts into engagement
with the other g predetermined time after said
heating circuit is established, meang responsive
to engagement of said contacts for 1nterrupting
said heating circuit, and means operated by said
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thermal element for moving the other of said
contacts to disengage said first contact a pre-
determined time after said heating circuit is
interrupted. '
11.' A thermal time relay comprising & pair of
pivotally mounted supports, a-thermostatic strip
secured at one end to a_ first of said supports, a
first contact mounted on said first support, &
second cooperating contact mounted on the sec-
ond of said supports, means biasing each of said
supports for movement of each of said contacts
from a first position in engagement with the
other of said contacts to & second position in

engagement with the other of said contacts, 2

latching prejection on said second support nor-’

mally engaged by the end of said thermostatic
strip to hold said second contact in its first posi-
tion, means for heating said strip to cause it to
flex and thereby disengage said projection. for
movement of said second contact to said second
position into engagement with said first contact,
moving into the path of said
strip, whereby when said strip cools it flexes to
move said contacts to said first positions whereby
said projection is moved out of the path of said
strip to release said first contact for movement
back to its second position to separate said con-
tacts, said strip then engaging said projection to
hold said second contact in said first position.
19. A thermal
pivotally mounted supports, a pair. of bimetallic
,thermostats each secured at one end to & first

time relay comprising a pair of
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of sald supports, & first contact mounted on the
end of a first of said

-operating contact mounted.on the second of said

supports, means biasing each of said supports
for movement of each of said contacts from 2
first position in engagement with the other of

said contacts to a second position in engagement .

with the other of said contacts, & latching pro-
jection on said second support normally engaged

by the end of the second of said thermostats to

hold position
against its bias, sald first contact being then in
its second position, means for heating said sec-
ond thermostat to cause it to flex and thereby
disengage said projection and release said second
support for movement of said second contact to
said second position into engagement with said
first contact, said projection moving into the
path of said second thermostat, means responsive
to engagement of said contacts for interrupting
said heating means whereupon said second ther-
mostat cools and flexes to move said first support

_said contacts and_ said second support together
projection is.

to said.first positions whereby said
moved out of the path of said second thermostat
to release said first support which then moves in
accordance with its bias to move said first con-
tact-back to. its second position to separate said
contacts, said second thermostat then engaging
said projection to hold said second contact in
its first position. _

- OTTO WELLE.
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