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My invention relates to electrical appara-
tus and more particularly to safety appli-
ances for encased electrical apparatus such
as transformers of the type in which the cas-

5 ing is sealed and filled with an inert gas un-
der heavy pressure. Inert gases such as
helium and nitrogen and mixtures of such
gases have been proposed for this purpose,
the gas or gaseous mixture serving to insu-

10 late the electrical apparatus and to transmit
the heat generated in the apparatus to its
casing whence this heat is dissipated to the
surrounding air., The insulating and heat
conducting properties of the gas are im-

15 proved as its pressure is increassd and pres-
sures up to ten or more atmospheres have
been proposed. The gas pressure may be-
come excessive and dangerous if its tempera-
ture becomes excessive due either to an over.

20 load on the apparatus or to accidental fire
outside the apparatus casing, On the other
hand, the gas pressure may become so low
due to leakage from the casing as to impair
its insulating properties to such an extent

25 that operation of the apparatus will be un-
safe. The general object of the invention is
to provide safety appliances responsive to
variations in the gas pressure and adapted to
prevent damage to the apparatus or its cas-

30 ing as a result of the gas pressure reaching
eit%\er an unsafe maximum or an unsafe
minimum limit.

Other objects and advantages will appear
from the following description taken in con-

35 nection with the accompanying drawing
which shows the invention as applied in con-
nection with a casing filled with gas and
containing electrical apparatus in the form
of a transformer.

The particular embodiment of the inven-
tion shown in the drawing will be described
in connection with a transformer 10 having
a casing 11 which is tightly sealed and filled
with a suitable gas adapted to provide insu-
45 lation for the transformer and to transmit

the heat generated in the transformer to the
casing whence it may be dissipated to the
surrounding air. The gas is preferably un-
der heavy pressure to improve its insulating
50 and heat conducting properties and this pres-
‘sure may be as great as ten or more atmos-
pheres 1f desired under normal operating
conditions of the transformer. _
Within the transformer casing 11 is a
66 cam 12 having an arm 13 connected to the

40

the transformer lead 29,

movable inner end of a flexible or collapsible
member 14, the outer end of this collapsible
member being connected by a gas tight joint
to the wall of the transformer casing. The
space within the collapsible member 14 com- 80
municates with the outside air through an '
opening 15 in the casing wall. The pressure

of the gas in the transformer casing tends

to compress the collapsible member 14 but

is opposed by a spring 16. It is obvious that 65
a change in the pressure of the 2as will cause
the collapsible member 14 to contract or ex-
pand ancf rotate the cam 12 about its pivotal
support 17, the direction in which the cam
12 rotates depending upon whether the gas
bressure increases or decreases. The cam 12
normally holds a pivoted latch 18 in engage-
ment with a spring pressed pin 19. When
the gas pressure increases, it will compress
the collapsible member 14 against the spring 75
16 and rotate the cam 12 until, at a predeter-
mined maximum pressure of the gas, the
lower end of the latch 18 will drop over
the end of the cam and release the spring
pressed pin 19. This permits the pin 19 to
be driven forward by its spring against a
diaphragm 20 which normally closes an out-
let in the transformer casing. The dia-
phragm 20 is of glass or other suitable ma-
terial adapted to be ruptured when struck
by the pin 19 so as to permit escape of the
gas before the pressure in the casing 11 be-
comes excessively and dangerously high.

The switch 21 interposed in the trans-
former lead 22 is normally held closed by a
pivoted latch 23, the lower end of the latch
resting against a depressed portion of the
face of the cam 12. The same motion of the
cam 12 which releases the pin 19 also moves
the latch 23 to release the switch 21 and per- 95
mit it to open, thus disconnecting the trans-
former and relieving it of its load.

When the gas pressure in the trans-
former casing 11 decreases, the spring ‘16
causes the collapsible member 14 to expand 1¢°
S0 as to move the cam 12 in a direction oppo-
site to that which has just been described.
This motion of the cam 12 moves the latch
23 so that at a predetermined minimum gas
pressure the switch 21 is released and opens
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Thus, the switch &
21 is opened and the transformer is relieved
of its load when the gas pressure reaches
either a2 maximum or minimum value out-
side a predetermined safe range. With an 110
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increasing gas pressure, the rupture of the
relief diaphragm 20 may occur before or
after or simultaneously with the opening of
the switch 21 as desired, depending upon
the shape of the latch controlling surface of
the cam 12. After the switch 21 has been
opened, it may be reclosed by a plunger 24
extending through the transformer casing
and sealed to the casing by a flexible or col-
lapsible seal 25. The movable contact mem-
ber of the switch is forced into closed posi-
tion by pressing the plunger 24 against a
projection 26 on the switch.

A particular embodiment of the invention
has been described to illustrate its princi-
ples and advantages but it will be under-
stood that various modifications may be
made and that the invention is not limited
by this description except as defined in the
appended claims.

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

1. A casing containing electrical appara-
tus, the casing being sealed and filled with
gas, said casing having a normally closed
outlet, means for opening said outlet to per-
mit escape of gas, a’ switch connecting said
apparatus to an outside circuit, and means
responsive to the pressure of said gas for
controlling the opening of said gas outlet
and the opening of said switch.
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2. A casing containing elactrical appara-
tus, the casing being filled with gas, said
casing having a normally closed outlet,
means for opening said outlet to permit es-
cape of gas, a switch connecting sad appara-
tus to an outside circuit, and means respon-
sive to the pressure of said gas for control-
ling the opening of said gas outlet when the
gas pressure reaches a predetermined maxi-
mum limit and the opening of said switch
when the gas pressure reaches a value in
either direction outside a predetermined
range.

3. A casing containing electrical appara-
tus, the casing being sealed and filled with
gas, a switch connecting said apparatus to
an outside circuit, and means responsive to
the pressure of said gas for causing the
opening of said switch when the gas pres-
sure reaches a predetermined minimum limit.

4. A casing containing electrical appara-
tus, the casing being sealed and filled with
gas, a switch connecting said apparatus to
an outside circuit, and means responsive to
the pressure of said gas for causing the
opening of said switch when the gas pres-
sure reaches a value in either direction out-
side a predetermined range.

In witness whereof, I have hereto set my
hand this 1st day of April, 1926,

EDWARD D. TREANOR.

35

40

45

60



