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3-Claims:.
I

My invention: relates:to-relays;; and: particu=-
larly. to relays:which:.employ:a:thermally:respon-
sive element heated by-an energy transfer means
for-operating electrical contacts:at-the expira=
tion: of a predetermined time: interval after-the
application of operating energy to:-the relay..

In relays of this type, the operatihg: energy is
supplied- to' the: heater’ element’ from: a-source
which isrsometimes-subjéct to-voltage: variations.
For-example; the relay: might' be energized- from
a:storage battery: whichat times-would: be- fully
charged, and’ at-other times: would: be: in a:par=
tially discharged condition-thus-causing the volt-
age applied to the:relay to belower at some times
than others. This variation in the applied volt-
age of the operating energy causes the heater ele-
mentto; heat- more- slowly- at:some:times than
others, and the. timer required  for- thHe heated
thermally responsive element: to-operate-the relay
contaets: therefore varies inversely -with the:ap-
plied:voltage. This-is-obviously undesirable; and
one- object of: my: invention: is- to. provide - more
nearly uniform: performance of such: relays at
various voltages: :

Another. object:of ‘my: invention:is-to-provide
novel means.for:operating: the electrical contacts
inarthermal relay-with:asnap-action.

Still.another object of my invention-is-to-main-
tain: the: relay: operation substantially: inde-

pendent: of: the: ambient temperature: tor which

therelay is.exposed:.

In: the: preferred: form-of: my-invention; I ac-
complish: these  objects: by, providing: the relay
with:electrical contacts: secured:to two thermally
responsive:members:. An:energy transfer-means
such as:a-heating: element: heats the: first ther-
mally responsive: member -and- thereby: causes-it
to:deflect.. Alsoan electromagnetic-means is:pro-
vided for applying:to the first. member: a.force
which opposes:the deflection caused'by:-the energy
transfer: means.. This-force:iszproportiched to
compensate for-variations in-the operating: time
of~the relay caused by variations in:the:applied
voltage.. That is:to- say; the energy: transfer
means-and the-electromagnetic means are ener-
gized by the.same source:so that when the relay is
energized, the magnetic force diuiesto the energiza~
tion of the:welectromagnetic means:acts on the first
thermally responsive member at the same time
the: energy transfer means  begins: heating the
member: causing it to deflect: The magnetic
force prevents the deflection:-of the member-from
actuating the electrical contacts until the: de~
flection force becomes great-enough' to overcome
themagnetic:force: When-this-oceurs; tHe con=
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tacts-open with a: snap- action: However,. the
electromagnetic. means: is supported by the sec-
ond thermally responsive; member in such man-
ner that ambient temperature:variations causes.

. the:deflection of both.of the.thermally responsive.

members to maintain: the electrical-contacts .in.a
substantially constant. relationship. The time
interval for operating the contacts of the:relay
is- thereby. made essentially independent: of.velt-
age variations and ambient. temperature:

Other objects:and characteristic features.of my
invention will. become: apnarent as:the descrip-
tion proceeds.

I'shall describe one: form: of relay embodying
my invention, and shall then. point;out:the.novel
features thereof in claims.

In the accompanying drawings;Fig. 1.is-a view,
partly in side elevation and partly-diagrammatic,
showing one form of thermal relay embodying
my invention.. Fig. 2 is' a- bottom: view- of the
relay shown in: Fig. 1,. Fig. 3.is.a-view of. the left
side of the.relay as seen-in Fig. 2:

Like reference characters:refer to similar parts
in-each of the views.

Referring to the drawings,.the. thermal- relay
here shown: consists of a: plurality:of insulating
blocks 1 held together by two. insulated screws
2 screwed into-a mounting :member 2q¢. Clamped
bhetween the blocks | in parallel spaced relations
are four terminal fingers 3a, 3b;.3¢c.and3d: Also
clamped. between the: blocks | are a: first sup-
port & disposed adjacent:finger 3¢, and:a.sec-
ond. support § disposed below. the:support 4 and
adjacent finger 3¢. A first:thermally responsive
member, here shown as a bimetallic. strip 6, is
secured at one end to. the: support 4: Secured
to the strip 6 at its free end’is-an:electrical con=
tact element: T which cooperates: with: an electri-
cal contact element 8, secured: to. one.end of:a
second bimetallic strip 9, to:form:a:contact 7—38:
The strip' 9 is* disposed below: and: substantially
parallel to strip 6 and is secured:at its:other end
to the support 5. The.contact formed by thie con-
tact elements T and:8 is-adapted to. be.opened
and closed in order to open and:close an electri-
cal’ circuit including: this contact,. the- supports
4  and 5, and the terminal: fingers: 3a. and 3c.
To compensate for the-effects on-the:contact T—8
of “variations in ambient temperature,. the: bi-
metallic strips 6. and 9. are-disposed: so that: the
unsecured end of each strip:deflects: downwardly
as a'result of increases. in. ambient:-temperature.

Secured: to: the support: §;. in: addition to-the
bimetallic.strip 9, is;an: L-sHaped member 10;.dis=
posed: with . one-leg 10a:substantially parallel: to
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the bimetallic strip 9. Mounted on the leg 10a
is a heating element 13 which is electrically con-
nected to the terminal fingers 3b and 3d and
which is adapted to heat the strip 9 by conduc-
tion along the member {0 when the heating ele-
ment is energized. The heating element {3 is
arranged to -be energized from & suitable source,
here shown as a battery B, over a circuit which
includes a switch S.

It will be apparent from the drawings that
when the switch 8 is closed the heating element
i3 is energized and begins to heat the strip 8.
After a predetermined time the strip 9 is suffi-
ciently heated fo deflect downwardly and open
the contact 7—32. )

Relays of the type thus far desscribed are well
known in the art. In relays of this type, when
the voltage decreases at the source B the element
{3 heats more slowly than normally, and when
the voltage increases at the source B the element
{3 heats faster than normally. As a resulf, the
time required for the heated bimetallic strip 8
to actuate the contact T—8 varies with the volt-
age. Moreover relays of the type thus far de-
scribed are subject to contact difficulties due to
the ‘arcing which occurs when the contact T—8@
opens gradually in response to the heating of the
strip 9. ‘ '

According -to my invéntion, I overcome. these
difficultiés by providing the relay with an electro-
magnetic means ¢isposed to oppose the operation
of the elecirical contacts in response to heating
of the heating element i13. Ag here shown, this
means comprises an electremagnet 14 attached to
the unsecured end of the bimetallic strip 6, and
provided with salient poles which cooperate with
‘an armature {5 attached to the unsecured end
of the bimetallic strip 9.- The electromagnet. 14
is intended to be energired hy the same source
B as the heating element {8, and the switech S con-
trols the energy supplied to the electromagnet 14
‘as shown in Fig, 1. When the switch S is closed,
the source B in addition to energizing the heat~
ing element 18, energizes the electromagnet {4.
The -electromagnet {4 exerts a magnetic force
pulling armature 1§ and the unsecured end of
strip 8 toward the unsecured end of strip §, and
resisting the-deflection force pulling the contact
elements T—8 apart. - The magnetic force pre-
vents the deflection of strip § from pulling the
contact elements 7 and & apart until the strip 8
is sufficiently heated to overcome the magnetic
force. - When this cccurs the contact 7—8 opens
with'a sudden snap action. o

It will be readily understood that since the
electromagnet {4 and the heater element {3 are
energized by the same source; the voltage varia-
tions at the source will result in voltage variations
at the electromagnet 14 proportional to the volt-
age variations at the heater element {3, When
the applied voitage is lower than nerimal the mag-
netic force of the electromagnet {4 on the arma-
ture 15 is less than normal. The required deflec-
tion force of the bimetallic strip § necessary to
overcome the magnetic force is also less than nor-
mal. But the.strip 9 is heated more slowly when
the voltage at the heater element (3 is lower than
normal.. Therefore the time required for the strip
§ to actuate the contact -8 is substantially the
same as at normal voltage. Similarly, when the
applied voltage is higher than normal the mag-
netic force of the eleciromagnet 14 on the arma-
ture 15 is greater than normal. The required de-
flection force of the bimetallic strip 9 necessary to
overcome the magnetic force is also greater than
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normal. But the sirip 8 is heated faster when
the voitage at the heater element {3 is higher
than normal. It follows therefore, that by prop-
erly proportioning the parts, the time reqguired for
the strip 2 to actuate the contact 7—8 can be
made to e substantially independent of voltage
variations. . :

One advantage of a relay construeted in accord-
ance with my invention -is-that since the ther-
mally responsive members are arranged to deflect
in the same directions in response to ambient
temperature changes in the manner previously
descriked, and since the electromagnet of the
electromagnetic means for compensating for vari-
ations in voltage is secured to one of these mem-
bers and its cooperating armature to the other of
these members, it follows that changes in ambient
temperature wiil not change the relative position
of the electromagnet and its cooperating arma-
ture, and therefore will not affect the voltage
compensation provided by my invention,

It should be particularly pointed out that while
in -describing my invention I have shown it ap-
plied to a thermal relay of the type employing
bimetallic strips as the thermally - responsive
members, it may be applied to many other types.
of thermal relays. ) :

Although I have herein shown and described
only one form of thermal relay embodying my in-
vention, it is understocod that various changes
and modifications may be made therein within the
scope of the appended claims without departing
irom the spirit and scope of my invention.

Having -thus described my invention, what I
claim is: AR B - !

1. -In a thermal relay, in combination, two co-
operating thermally responsive members provided
with electrical contacts, one of said thermally re-
sponsive members being provided with an energy
fransfer means that causes said one member to
be deflected and thereby cperate said contacts in
a glven predetermined time interval in response
to energization of said energy transfer means,
said one member also being provided with an
armature and the other thermally responsive
member being . provided with an electromagnet
having salient poles which cooperate with said
armature so as to oppose the operation of said
electrical contacts in response to energization of
said eleciromagnet, the parts of said thermal re-
lay being so proporticned that when said electro-
magnet and said energy transfer means are ener-
gized from the same source of current the forces
set up by said ‘electromagnet and said energy
transfer means will cause said contacts to be-
come operated in szid given predetermined time
interval irrespective of voltage variations of said
current source, and sald  thermally responsive
members being so disposed and having their parts
50 proportioned that the deflection of said mém-
bers due. to variations in ambient temperature
will cause said electrical contacts as well as said
electromagnet and cooperating armature to re-
main in g substantially constant relationship.

2 In a thermal relay, in combination, two es-
seniially idsntical-bimetallic members provided
with electrical contacts that are normally closed,
one:of said members being provided with a heat-
ing means thai causes said one member to be
deflected and thereby operate said contacts in a
given predstermined time interval in response

Yo energization of said heating means, said one

member also -belng provided ‘with an armature,
the other member being provided with an elec-
fromagnet- having:salient-poles which cooperate
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with said armature so as to oppose the operation
of said electrical contacts in response to ener-
gization of the electromagnet, the parts of said
thermal relay being so proportioned that when
said electromagnet and said heating means are
energized from the same source of current the
forces set up by the electromagnet and heating
means will cause said relay fo open its contacts
in sald given predetermined time interval irre-
spective of voltage variations of said current
source, and said bimetallic members being dis-
posed in substantially parallel spaced relation
and having their parts so proportioned that the
deflection of said members due to variations in
ambient temperature will cause said electrical
contacts as well as said electromagnet and coop-
erating armature to remain in a substantially
constant relationship.

3. In a thermal relay of the type comprising
two bimetallic strips disposed in substantially
parallel spaced relation and having their parts
proportioned so that the deflection of one of said
strips due to variations in ambient temperature
will be in the same direction and essentially of
the same magnitude as the deflection of the oth-
er of said strips, said strips being provided with
electrical contacts that are normally closed, said
one strip also being provided with electrical heat-
ing means for deflecting said one strip to open
said confacts in a given predetermined time in-
terval in response to heating of said strip, said
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one strip also heing provided with an armature,
said other bimetallic strip being provided with
electromagnetic means having salient poles which
cocperate with said asrmature so as to oppose the
opening of said contacts in response to energiza-
tion of sald electromagnetic means, the parts of
sald thermal relay being so proportioned that
when said electromagnetic means and said heat-
ing means are energized from the same source
of current, the forces set up by the electromag-
netic and heating means will cause said relay to
open its contacts with a snap action in said giv-
en predetermined time interval irrespective of
voltage variations of said current source.
ARTHUR P. JACKEL.
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