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My invention relates to an-overload relay which

- is responsive either to a heating current of pre-

determined duration or to & suddenly applied
overload current of substantial value.

An object of my invention is to provide a ther-
mal relay which includes & bimetallic element
having the form of a coiled coil, more specifically,
a coil wound in the form of a helix about a small
diameter, which helix is wound in the form of a
helix (or a double helix) about a larger diame-

. ter, thus being, in reality, a coiled, helical coil.

Another chject of my invention is to provide a
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thermal relay which is self-compensating for

changes in ambient temperatures.

A still further object of my invention is to pro-
vide a thermal relay having a bimetallic element
in the form of a coiled coil and an actuating
mechanism which includes a spring-like member
of arcuate cross section which imparts a snap
action to the operation of the relay contact mem-
bers.

Still another object of my invention is to pro-
vide a thermal relay with a saturable reactor
connected in parallel with its heating element so
that the relay will be responsive to sudden on-
rushes of high overload currents. v

A still further object of my invention is to
provide & thermsal relay which may be either
automatically reséttable or manually resettable,
as desired.

Other objects and advantages will become more
apparent from a study of the following specifica-
tion when considered in conjunction with the ac-
companying drawings, in which:

. Figure 1 is a front view of a thermal relay em-
bodying the principles of my invention;

Fig. 2 is a side view of a relay shown in Fig, 1;
- Fig. 3 is a top view of the relay shown in Fig. 1;

Pig. 4 Is a sectional view taken along the line
IV—IV of Fig. 2 showing the contact members
in the closed position;

Fig. 5 is a view similar to Fig. 4 except that
. the contact members are shown in the open posi-

tion instead of the closed position;

‘Fig. 6 is a modification of my invention em-
bodying a saturable reactor which effects trip-
ping in response to high overload currents and
emhodying automatic resetting; )

Fig. 7 is a side view of a portion of the relay

shown in Fig. 6; ,

Figs. 8 and 9 are top and sectional views of
the spring in Figs. 1 to 5 for effecting snap ac-
tion; and -

Flg 10 is a perspective view of a preferred
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shape of heater (shown enla.rged) to be used
with my relay.

A Telay, in accordance with my- mvention,
makes use of double helical bimetallic elements.
A narrow strip of bimetal is first wound in a
small-diameter helix, and this coiled strip then
wound in a second larger diameter helix. This -
second helix lengthens or shortens when heated,
depending upon whether the bimetal is wound -
with the high-expansion metal inward or out-
ward in the small helix. )

Referring more particularly to Figs. 1 to 5, in-
clusive, numeral 18 denotes a stationary support
or base of suitable insulating material upon-
which are mounted various elements of & ther-
mal relay. A pair of bimetallic elements .| and
6, each being in the form of a coiled helical coil
are mounted in coaxial relationship, being sup-
ported at their ends by spacer members 17, 18
and 19, preferably of refractory material. Spacer
member {7 is slidable on guide rod i4, and actu-
ating member 23 and spacer member, I8 are rig-
idly secured to guide.rod 4. A heater element
2 has its terminals 21 and 22 also r1g1dly secured
to the stationary base 6. -

The upper bimetal | expands under action of
the heater 2 which carries the motor current or
other load current. If the current is of suffi- .

_cient value, the force exerted by the bimetal |
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exceeds the reactive force of a snap acting spring
3 of arcuate cross section (whose ends fit in slots

‘formed in base £6), the spring suddenly flattens

out and weakens in reaction (as shown in Fig. 5),
the bimetal springs upwardly, lifting the upper
spacer member {8 and actuating member 23 sud-
denly, separating the movable contact member
from the stationary contact members 5, thus in-
terrupting an auxiliary circuit (not shown).

The bimetal 6 is so wound that it contracts in
length when heated thus differing from bimetal
f which expands in length when heated. The bi-
metal 6 being mounted below and beyond the
heating range of the heater 2, is responsive prac-
tically only to the ambient tempsrature. Its
contraction compensates for the expansion of

the operating bimetal 1 due to increase in am-

bient temperature, -thereby compensating for
changes in ambient temperature and making the
relay responsive to overload current only, re-

-gardless of the value of the ambient temperature.

When the bimetal [ cools, the relay may be
reset by moving reset lever 8 clockwise about its
pivot 8a. Its arm 9b will then abut the upper
surface of spacer member {8 thus pushing it and
_actuating member 23 downwardly. The movable
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contact member 4 is returned to its initial con-
tact engaging position by action of the arm 8
biased downwardly by spring 8a. After the actu-
ating member 23 has been lowered, spring 3 will
move from the position shown in Fig. 5 to the
- position shown in Fig. 4.

A lever 10 is rotatably mounted on the base
16, and is used to adjust the position of a slidable
bracket |1 by the action of an eccentrically posi-
tioned pin (not shown) which engages a slot in
the slide. Such adjustment means is well known
in the art and forms no part of my invention,

Fig. 6 shows an attachment to provide instan-
taneous trip at high over currents comprising a
saturating reactor 12 which is connected in par-
allel with a modified form of heater 24. Ob-
viously a wire type of heater such as 2 in Fig. 1
could be substituted for heater 2a. When the
current is very high, the reactor 12 saturates
magnetically, and the leakage flux attracts the

" armature 13 which, acting through the rod 14
trips the relay contact members &, 5. An alter-
native connection would be to connect the re-
actor in series with the heater. The tripping
current is dependent upon the number of turns
in the reactor coil and the strength of the spring
15 which is adjustable by shifting its attachment
to differently located holes 15a in the armature.

In order to make the heaters capable of with-
standing high short circuit currents of short
duration, the heater 2a (see Fig. 10) is semli-
cylindrically designed to make the flow from
terminal to terminal take a substantially straight
path. If desired, slots (such as shown in dotted
lines) in the direction of current flow may be
‘cut out of 2¢. High currents tend to melt con-
ductors at point of high current density. Such
points occur at slot corners where direction of
current flow reverses such as in irregularly
shaped heaters, that is heaters having staggered
slots at right angles to the lead-in current path
which force the current to zigzag back and forth
and reverse its direction a number of times. Of
course & wire form of heater such as 2-in Fig. 1
is of uniform cross sectlon and does not possess
this fault.

Fig. 7 shows an arm 24 biased downwardly by
an adjustable spring 28 for pushing a resetting
rin 26 downwardly for effecting automatic reset
of the relay (instead of manual reset) after the
bimetallic helix | has cooled.

All moving parts of my relay move at a right
angle to the direction of the throw of any suitable
control panel carrying base I8 shocked by blows
from front or rear. The parts are light, and
restralned by springs of high strength relative
to the inertia forces. The relay is, therefore, well
adapted for maritime applications where sudden
lateral movements of a ship ocour Irequently.
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I am, of course, aware that others, particularly
after having had the benefit of the teachings of
my invention may devise other devices embody-
ing my invention, and I, therefore, do not wish
to be limited to the specific showings made in
the drawings and the descriptive disclosure here-
inbefore made, but wish to be limited only by
the scope of the appended claims and such prior
art that may be pertlnent. )

I claim as my invention:

1. A thermal relay comprising, in combination,
a bimetallic element in the form of a colled coil,
means for heating the same, actuating means,
switching means operated by sald actuating
means in response to ‘movement of said colled
switching coil under the action of said heating
means, and a second bimetallic element in the

“form of & coiled coil coaxially disposed with re-

spect to said first coiled coil and subject almost
exclusively to ambient temperature, said second
coiled coil having its bimetallic elements reversed

“as distinguished from said first coiled coil there-

fore moving in an opposite direction longitudi-
nally under the influence of increase in sur-
rounding temperature. -

2. A thermal relay comprising, in combination,
a bimetallic element in the form of a coiled hell~
cal coil, means for heating the same, actuating
means, switching means operated by sald actu-
ating means in response to movement of sald
coiled helical switching coil under the action of
sald heating means, and a second bimetallic ele-
ment in the form of a coiled helical coil coaxially
disposed with respect to said first coiled helical
coil and subject almost exclusively to ambient
temperature, said second coiled helical coil having
its bimetallic elements reversed as distinguished
from sald first coiled helical coil therefore mov-
Ing in an opposite direction longitudinally under
the influence of increase in surrounding tem-
perature.

3. A thermal relay comprising, in combination,
& bimetallic element in the form of a coiled coll,
electrical means for heating said coiled coll, actu-
ating means actuated by the longitudinal move-
ment of said coiled coil under the influence of
heat, & switch actuated by said actuating means
and means interposed between said actuating
mesans and sald switch for affording snap action
in the sctuation of said switch, and a second
bimetalic element in. the form of & coiled coil
coaxially disposed with respect to said first colled
coil and subject almost exclusively to amblent
temperaiure, said second coiled coil having its
bimetallic elements reversed as distingulshed
from said first colled cofl therefore moving in
an opposiie direction Iongitudinally under the
infiuence of increase in surrounding temperature.
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