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My invention relates to overload protective
means, more particularly to protective devices
for electric energy translating apparatus of the
oil immersed type such as transformers, and has
for its object a simple, reliable and inexpensive
protective device of this type.

My invention is especially useful in distribu-
tion transformers which are mounted in con-
venient but isolated positions in the distribution
network and are inspected at infrequent inter-
vals.

In carrying out my invention, I provide a pro-
tective device econsisting of a thermally operable
snap acting switching means which is connected
in the secondary circuit of the transformer and
immersed in the transformer oil s0 as to be re-
sponsive to the oil temperature. I also provide
& latching means for holding the switching
means in its open circuit position after it has
opened and closed a plurality of times within a
predetermined range. This latching means is
operated by a second temperature responsive
means in response to the current in the second-
ary circuit or to the oil in which it is immersed
S0 as to move the latching means to hold the
switch in its open circuit position. I also pro-
vide manually operated means operable from the
exterior. of the transformer casing for opening
and closing the switching means.

For a more complete understanding of my in-
vention, reference should be had to the accom-
panying drawing showing a protective device em-

. bodying my invention applied to a transformer,
while Fig. 2.is a front elevation view of the bi-
metallic snap operating means.

Referring to the drawing, I have provided.

overload protective means comprising in the form
shown a snap action bimetallic thermostat 10
which constitutes a bridging switching member
in the circuit of the secondary winding 11 of a
transformer. This thermostat 10 has a substan-
tially rectangular body portion which is support-
ed at its center on a pin or post 12 secured to
an insulating support 13 made of a suitable elec.
trically insulating material such as slate.

The main rectangular portion of the thermo-
stat has a concavo-convex form for the purpose
of giving it a snap action. When the thermostat
is in position to close the secondary circuit of the
secondary winding 11, as shown in the drawing,
the side of the thermostat adjacent the support
13 is concave. Upon an increase in temperature
of the thermostat to a predetermined value, the
unequal expansion of its two metals, the metal
having the greater coefficient of expansion heing

adjacent the support 13, causes it to snap at some
predetermined temperature to reverse its shape
as indicated by the dotted line position 4. The
side of the thermostat adjacent the support {3
is then convex. When the temperature of the
thermostat drops to a predetermined point, the
thermostat resumes the shape indicated in the
drawing with a snap action.

As shown, the rectangular portion of the ther-
mostat is provided at its opposite ends with cen-
tral extensions 15 and 16 to which are secured
electric switch contacts 15a and i6a respectively.
These contacts cooperate with stationary con-
tacts 17 and 18 secured to the support 13. Pref-
erably, as shown, the stationary contacts are
mounted on bolts or lugs which extend through

" the base and are clamped to the base by means
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of suitable nuts. The opposite ends of the bolts

form connection terminals (8 and 20 for con-

nection of the protective device including the

thermostat (0 in ecircuit with the secondary
winding 11, .

The extension 16 extends downward below the
contact 16a and is bent toward the right-hand
as seen in Pig. 1 of the drawing to form g latch-
ing projection 2f. This projection 2{ engages a
latching member 22 made of electrically insu-
lating material after the thermostat 10 has
opened and closed the circuit a number of times
within a predetermined range whereby the ther-

‘mostat is held in the open cireuit position.

The projection 22 is operated by a second bi-
metallic thermostat 23 to a latching position and,
as shown, is mounted on the movable end of this

5 thermostat. The opposite end of the thermostat

is secured rigidly and in good heat conducting
relation therewith to the bolt or post 24 forming
the support for the stationary contact 18. To
facilitate a good thermal contact, the post may
be made in two parts secured together by a screw
connection 25 so as to clamp the end of the ther-
mostat 23 between the two parts.

Moreover, the bolt or post 24 has an electrical
resistance such that it has substantially the same
thermal characteristics as the transformer sec-
ondary winding (1 and primary winding 26. In
other words, heat is generated in the bolt 24 by
the current passing through it at such rate that
the temperature rise of the bolt follows the tem-
perature rise, and also temperature decrease, of
the transformer windings. Preferably, to pro-
mote this temperature rise in the bolt, it is sur-
rounded by a heat insulating jacket 24q made of
a suitable heat and electrically insulating ma-
terial such as fiber. This heat insulating jacket
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prevents the rapid cooling of the bolt by the
surrounding oil 27 in the transformer.

This heat generated in the bolt 24 raises its
temperature above the temperature of the sur-
rounding oil and the heat is transferred by con-
duction to the thermostat 23. Also the oil itself,
particularly on light over-currents, is heated by
the windings and approximates the temperature
of the windings. The oil will also have some ef-
fect on the heating of the thermostat 23. As the
temperature of the thermostat 23 rises, its dis-
tortion moves the insulating latch 22 upward, as
seen in Fig. 1, until finally the latch is in a po-
sition to engage the projection 21 and prevent the
return snap action of the thermostat 10 to its
closed circuit position, shown in the drawing.
During the time that the thermostat 23 is being
heated, the thermostat {0 will have been heated
to snap to its open position and then cooled to
snap to its closed position, several times.

In the operation of the transformer, the sec-
ondary current flowing through the thermostat
10 heats the thermostat. Also heat is imparted
to the thermostat by the cooling fiuid, shown
as the oil 27 in which the two thermostats and
the transformer windings are immersed. Upon
the occurrence of z substantial overload current
in the secondary winding the thermostat 18 is
heated to a temperature causing it to snap to
the reverse position indicated by dotted lines and
thereby open the secondary circuit. It is con-
templated that the temperature of the thermo-
stat under such conditions will be considerably
above the temperature of the oil in which it is
immersed. Consequently, the thermostat is
cooled rapidly by the oil and snaps to reclose the
circuit after remaining in its open circuit posi-
tion a short interval such as a few seconds.

This overload current, however, likewise heats
the thermostat 28 although the response of the
thermostat 23 is slower, it being heated as pre-
viously noted at a rate approximately the rate of
heating of the transformer windings. Its tem-
perature, however, is somewhat higher with sub-
stantial overloads than the temperature of the
surrounding oil. When the thermostat 18 has
opened and closed the circuit & number of times,
such as five or more, the thermostat 28 will have
moved the projection 23 to a latching position
in which it holds the thermostat 10 in its open
circuit position.

Of course the rate at which the thermostats
are heated will depend upon the current in the
secondary winding. The thermostat 18 will be
adjusted or constructed ordinarily to open and
close the circuit 2 number of times in response
to an overload current of a predetermined high
value by the time it is latched open by the sec-
ond thermostat. In the event of a suddenly ap-
plied overhead resuiting in a current consider-
ably greater than this predetermined current
value, the thermostats will be heated at corre-
spondingly increased rates, but will be cooled
quickly because of the lower temperature of the
transformer oil. As a result, the thermostat 16
will have approximately the same number of
opening and closing operations as with the pre-
_ determined curreni value.

The plurality of reclosing operations provides
for the resumption of service in the event that
the excessively heavy load is removed during
the opening and closing circuit interval. If the
heavy overload persists, then the circuit is per-
manently latched open.
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Moreover the thermostat 10 is constructed and
arranged to remain open in response to a pre-
determined temperature which is the maximum
permissible temperature of the oil This tem-
perature is not high enough to cause the thermo-

-stat to snap open, but it is high enough to cause

it to remain open after it has snapped open,
i. e., high enough to prevent reclosure of the ther-
mostat. In the event that the oil reaches this
temperature because of continued light overloads
the thermostat (@ remains open until the oil
cools regardless of whether it is secured open by
the latch 22. Preferably this maximum oil fem-
perature is not high enough, however, to cause
the thermostat 23 to.move the latch into an en-
gaging position. It will thus be observed that
during these persistent predetermined light
overloads the thermostat {6 opens and closes the
circuit an indefinite number of times, remain-
ing open for relatively long time intervals, and
is not finally latched open by the thermostat 23.
The arcs generated by the opening of the circuit
heat the oil and contribute in the raising of the
oil temperature to the maximum value.

I have also provided manual means for bodily
moving the thermostat 10 to its open and closed
positions. This consists of an arm 28 inside
the transformer tank 29 having its free end op-

posite the inner end of a rod 30 carrying the

thermostat 6. The upper end of the arm 28 is
pivoted on a shaft 3! which extends through
the wall of the tank and has secured to it an
exterior operating arm 32. On the end of the
arm 32 is a link 33 through which the hook of
an operating pole may be inserted to move the
arm 32 downward and open the circuit. It is
contemplated that the weight of the operating
pole on the arm 32 will be sufficient to hold the
thermostat 18 in its open circuit position.

As shHown, the rod 30 extends through an aper-
ture provided for it in the base {3, the post 2
constituting a flange secured to the rod 38, and
also. through an aperture in the thermostat {6.
The left-hand end of the rod 38 is threaded and
provided with an adjustment nut 34 bearing on
& helical spring 35 which, in turn, presses against
a collar 36 on the rod 28. This collar engages
the thermostat 18 and holds it against the flange
{2, or in g predetermined adjusted relation. with
the flange (2. A second spring 37 surrounding
the opposite end of the rod 38 biases the rod in a
right-hand direction. It will be understood that
the springs 85 and 37 are strong enough to main-
tain the desired contact pressure and OVErpower
substantially the thermostat 10.

When the latch 22 engages the projection 21,
the thermostat 18 is held in its open circuit posi-
tion regardiess of the temperature to which it
subsequently cools. 'The release of the thermo-
stat 18 from the latch 22 is & manual operation
whereby the thermostat i0 is moved bodily to-
ward the left. It is carried out by pulling down-
ward on the lever 32 to move thereby the sup-
porting rod 30 and the thermostat 16 toward the
left, as seen in the drawing, far enough to dis-
engage the projection 2f from the latch. - This
manual release operation has of course the pre-
requisite that the thermostat 16 has cooled to
such a temperature that it is trying to snap to
its closed position and the thermostat 23 has
cooled to such a temperature that it is trying to
move the latch 22 downward to a position out
of the path of the projection 2.

While I have shown & particular embodiment



2,268,220

of my invention, it will be understood, of course,
that I do not wish to be limited thereto, since
many modifications may be made and I, there-
fore, contemplate 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 in the United States is:

1. A protective device for a translating device
immersed in oil comprising a bimetallic ther-
mostat arranged to snap from one position to
another in response to changes in temperature
thereof, said thermostat being arranged to be
immersed in the oil with the translating device
50 as to be responsive to the temperature of the
oil, circuit control means actuated by said ther-
mostat, said circuit control means being con-
nected in a circuit of the translating device and
being normally in a closed circuit position, con-
nections for heating said thermostat in response
to the current in said circuit, a second thermo-
stat, latching means actuated by said second
thermostat in response to a predetermined tem-
perature of said second thermostat for holding
said said first thermostat in its open circuit po-
sition, and means for manually moving said first
thermostat to release it from said latching
means.

2. A protective device comprising tempera-
ture responsive operating means arranged to
move from one position to another position and
back to said one position in response to changes
in temperature thereof, circuit control means
actuated by said operating means between closed
and open circuit Dbositions, said circuit control
means being normally in a closed circuit posi-
tion, connections for heating said operating
means in response to the current in said con-
trol means, a second temperature responsive op-
erating means, means actuated by said second
operating means when heated to a predetermined
temperature to hold said first operating meang
in its open circuit position, and connections for
heating said second operating means in response
to the current in said control means, said first
operating means being heated to its operating
temperature before said second operating means
is heated to its operating temperature so that
said first operating means operates said ecircuit
control means a plurality of times before said
second operating means moves said holding
means to hold said first operating means in its
open circuit position,

3. A protective device comprising a bimetallic
thermostat arranged to snap from one position
to another in response to changes in temperature
thereof, circuit control means actuated by said
thermostat between closed and open circuit posi-
tions, said circuit control means being normally
in a closed circuit position, connections for heat-
ing said thermostat in response to the current in
said control means, a second thermostat, stop
means actuated by said second thermostat when
heated to a predetermined temperature to hold
said first thermostat in its open circuit position,
and connections for heating said second thermo-
stat in response to the current in said control
means, said first thermostat being heated to its
operating temperature before said second ther-
mostat is heated to its operating temperature
so that said first thermostat operates said circuit
control means a plurality of times before said
second thermostat moves said stop means to
hold said first thermostat in its open circuit
position.
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4. A protective device comprising a pair of
stationary contacts, means for connecting said
contacts in circuit with an energy translating
device, a bimetallic thermostat provided with
spaced movable contacts engaging said station-
ary contacts to close a circuit through said
thermostat, said thermostat being heated by the
current passing through it and arranged when
heated to a predetermined temperature to snap
to another position and thereby move said mov-
able contacts to open said circuit, a second ther-
mostat having one end movable in response to
changes in temperature, a latching member car-
ried by the movable end of said second thermo-
stat, means for heating said second thermostat
in response to the current in said circuit at g
rate substantially the same as the rate of heat-
ing of the translating device whereby said second
thermostat moves said latching member in re-
sponse to a predetermined maximum tempera-
ture to a position to hold said first thermostat in
its open circuit position, said first thermostat be-
ing heated to its operating temperature before
said second thermostat is heated to its operating
temperature, and said first thermostat operat-
ing to open and close the circuit a plurality of
times before said second thermostat moves said
latching member to a position to hold said first
thermostat in its open circuit position, and man-
ually operated means for moving said first ther-
mostat bodily to open said circuit.

5. A protective device for an electric *rang-
lating device immersed in a cooling fluid, said
device being arranged to be immersed in the cool-~
ing fluid with the translating device, comprising
switching means arranged to be connected in
a circuit of the translating device, temperature
responsive operating means connected to said
switching means so as to open and close said
switching means in Tesponse to changes in the
temperature of the cooling fluid and arranged to
maintain said switching means in g closed cir-
cuit position when the temperature of said oper-
ating means is below g bredetermined tempera-
ture and to move said switching means to
an open circuit position when the tempera-
ture of said operating means is above said
predetermined temperature, ccnnections for
heating said operating means in response to the
current in a circuit of the translating device, and
means for manually moving said temperature
responsive means to open and close said switch-
ing means.

6. A protective device for an electric translat-
ing device immersed in oil, said device being ar-
ranged to be immersed in the oil with the trans-
lating device, comprising switching means ar-
ranged to be connected in g circuit of the trans-
lating device, temperature responsive operating
means connected to said switching means so as
to open and close said switching means in re-
sponse to changes in the temperature of the oil
and arranged to maintain said switching means
in a closed circuit position when the temperature
of said operating means is below a predetermined
temperature and to move said switching means
to an open circuit position when the temperature
of said operating means is above said predeter-
mined temperature, connections for heating said
operating means in response to the current in a
circuit of the translating device, a second tem-
perature responsive operating means, means
actuated by said second operating means in re-
sponse to & predetermined temperature for hold-

ing said first operating means in its open circuit
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position, and connections for heating sald second
operating means in response to the current in
circuit of the translating device.

" 7. A protective device for an electric trans-
lating device immersed in oil, said device being
arranged to be immersed in the oil with the
translating device, comprising switchirig means
arranged to be connected in. a circuit of the
translating device, temperature responsive op-
erating means connected to said switching means
so as to open and close said switching means
in response to changes in the temperature of the
oil and arranged to maintain said switching
means in a closed ecircuit position when the
. temperature of said operating means is below a
predetermined temperature and to move said
switching means to an open circuit position
when the temperature of said operating means
is above said predetermined temperature, con-
nections for heating. said operating means in
response to the current in a circuit of the trans-
lating device, temperature responsive latching
means for holding said operating means in its
open circuit position, and manually operated
means for releasing said operating means from
said latching means.

8. A protective device for an electric translat-
ing device immersed in a cooling fluid, said device
being arranged to be immersed in the cooling
fluid with the translating device, comprising a
bimetallic thermostat arranged to snap from one
position to another in response to changes in its
temperature when immersed in the cooling fluid,
circuit control means arranged for connection
in a circuit of the translating device actuated by
said thermostat between closed and open circuit
positions, said circuit control means being nor-
mally in a closed circuit position, connections
for heating said thermostat in response to the
current in a circuit of said translating device,
a second thermostat, latch means actuated by
said second thermostat in response to a prede-
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oil and arranged to maintain said switching
means in a closed circuit position when the tem-
perature of said operating means is below a pre-
determined temperature and to move said switch-
ing means to an open circuit position when the
temperature of said operating means is above
said predetermined temperature, connections for
heating said operating means in response to the
current in the circuit of the translating device so
as to cause said operating means to open and
close said switching means after relatively short
time intervals in response to a current in the
circuit of the translating device of a predeter-
mined high value and to open and close said
switching means after relatively long time in-
tervals in response to a current in the circuit of
the translating device of a predetermined low
value, and a second temperature responsive op-
erating means for holding said first temperature
responsive operating means in its open circuit
position after a plurality of said short time in-
terval operations.

10. A protective device for an electric trans-
lating device immersed in a cooling fluid, said
device being arranged to be immersed in the
cooling fluid with the translating device, com-
prising switching means arranged to be connect-
ed in a circuit of the translating device, tem-
perature responsive operating means connected
to said switching means so as to open and close
said switching means in response to changes in
the temperature of the cooling fluid and ar-
ranged to maintain said switching means in a
closed circuit position when the temperature of
said operating means is below a predetermined
temperature and to move said switching means
to an open circuit position when the tempera-

" ture of said operating means is above said pre-

40

termined operating temperature to hold said

first thermostat in its open circuit position, and
connections for heating said second thermostat
in response to the current in a circuit of said
translating device, said first thermostat being
heated to its operating temperature to open said
circuit control means before said second ther-
mostat is heated to its predetermined operating
temperature so that said first thermostat oper-
ates to open and close said circuit control means
a plurality of times before said second thermo-
stat moves said latch means to hold said first
thermostat in its open circuit position.

9. A protective device for an electric trans-
lating device immersed in oil, said device being
arranged to be immersed in the oil with the
translating device, comprising switching means
arranged to be connected in a circuit of the
translating device, temperature responsive oper-
ating means connected to said switching means
so as to open and close said switching means in
response to changes in the temperature of the
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determined temperature, connections for heating
said operating means in response to the current
in the circuit of the translating device so as fo
cause said operating means to open and close
said switching means after relatively short time
intervals in response to a current in the circuit
of the translating device of a predetermined high
value and to open and close said switching means
after relatively long time intervals in response
to a current in the circuit of the translating
device of a predetermined low value, a second
temperature responsive operating means ar-
ranged to be immersed in the cooling fluid with
the translating device, a latch operable by said
second operating means to a position to hold
said first temperature vresponsive operating
means in its open circuit position, and means
for heating said second temperature responsive
operating means in response to the current in &
circuit of the translating device to cause said
second operating means to move said latch {o
said latching position after a plurality of said
short time interval operations of said first oper-
ating means.
LUDWIG S. WALLE.



