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ify invention relates to a pressure relief device 
i?or an enclosing casing of electrical apparatus, 
and to a device for rupturing a frangible dia 
phragiin upon the occurrence of an abnormal 
operating condition, such as exceSS pressure. 

Electrical apparatus which are totally enclosed 
in a casing are usually susceptible to relatively 
high pieSSlies being developed in the Casing un 
der certain conditions, such as when a fault oc 
curs in the apparatus inside the casing. It is cus 
toria, y, therefore, to provide pressure relief de 
vices including frangible diaphragms which Will 
upture and relieve the high pressure Whenever 
Such an abnormal pressure condition obtains 
Within the casing. It is sometimes difficult to 
provide a frangible diaphragm. Which Will With 
stand norra pressures indefinitely and Which 
Will consistently release pressures which Would 
damage the taink and electrical apparatus. In 
order to overcome this dificulty Spring operated 
pungers have been provided which are released 
for Operation when an abnormal pressure ob 
tains within the casing, the plunger being forced 
against the diaphragm to rupture it. Such a 
structure is described in Patent 1,80,697, 
Tireanor, which patent is assigned to the Sane 
assignee as this present invention. 

It is therefore an object of my invention to 
provide an improved device for rupturing a fran 
gible diaphragm upon the occurrence of an ab 
noraal operating Condition. 
Another object of my invention is to provide 

an improved device for rupturing a pressure re 
lief diaphragm which is placed in the casing of 
an electrical apparatus. 

Further objects and advantages of ray inven 
tion Will become apparent from the following 
description referring to the accompanying draw 
ing, and the features of novelty which character 
ize my invention will be pointed out With particu 
larity in the claims annexed to and forming a 
part of this specification. 

In the drawing, Fig. 1 is a side elevation in 
partial section of a transformer casing which is 
provided with an embodiment of my invention; 
Fig. 2 is a side view of the diaphragm rupturing 
device of Fig. 1: Fig. 3 is a top view of the de 
vice of Fig. 2; Fig. 4 is a side view of the dia 
phragm rupturing device taken along the lines 
A-A of Fig. 3; Fig. 5 is a perspective View of a 
portion of the operating mechanism of the de 
vice in Figs. 1 to 4; Fig. 6 is a sectional side ele 
vation of the operating mechanism of Fig. 5; and 
Fig. 7 is a sectional side elevation of a portion 
of the device after operation in response to an 
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abnormal operating condition, such as an ab 
Orza, preSSLIre. 
Referring to Fig. of the drawing, I have illus 

trated a casing for any apparatus, such as a 
transformer having a core and windings 2. 
Such apparatus usually has an insulating fluid, 
Such as oil, party filling the casing and with a 
gas above tie oil. At the top of the casing there 
is provided a suitabie frangible diaphragm 3 
which is adapted to be ruptured by my improved 
deVice upon a predeternlined abnormal condition, 
Such as pressure obtaining within the casing , 
The diaphragm. A3 may be supported in any suit 
able nanner Such as being attached to a collar 
A Which is in turn attached to the top of the 

Casing 6. inside the transformer casing and 
Suitably positioned with respect to the diaphragm 
3 is placed Iny in proved device indicated ge:- 

erally by the nineral 5. This device has a 
plunger 6, as will be seen more clearly in iFig. 2, 
With a sharp point A: in the end tiereof. The 
plunger 6 is normally held with its point 
away from the diaphragm 3. However, upon 
the attainment of a predetermined abnorina 
preSSure the plunger is released so that, the 
Sharp point Will be forced against the dia 
phragra 3 with Sufficient pressure to rupture it 
and relieve the excess pressure Within the tank 

. Since the diaphragm is ruptured by a sharp 
point, at the desired pressure, the diaphragm may 
be made of any strong naterial, such as ten 
pered glass. 

In order to flount the plunger S in suitable 
relationship with respect to the diaphragm 3, 
a base plate 8 is provided having openings is 
(See Fig. 3) for bolting the base plate to the in 
Side portion of a collar member 2 which is suit 
ably attached to the inside of the transformer 
Casing . The base plate is also provided with 
a bearing portion 2 having an opening 22 with 
in Which the plunger AS is supported and longi 
tudinally movable. 
In order to hold the plunger is in a first posi 

tion or in a position with the point away from 
the diaphragm A3 as is illustrated in Figs. 1 to 6, 
I provide an arrangement including a shaft 23 
Which is rotatably mounted at its ends 25 and 25 
in Suitable holes in the base portion 2 . In order 
to hold the plunger is in the position illustrated 
in FigS. 1 to 5, the plunger and shaft, 23 are each 
pl’OVided With cooperating stops or surfaces. This 
Inay be accomplished in any suitable rather, 
Such as by providing a cutout portion 25 on the 
plunger is and a cutout portion 27 on the shaft 
23, the plunger and shaft being so situated with 
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respect to each other that relatively small sur 
faces or edges on the cutout portions 26 and 27 
cooperate to hold the plunger 6 in its first posi 
tion, as is illustrated clearly in Figs. 2 and 6. It 
will also be seen that shaft 23 extends transverse 
ly With respect to the axis of the plunger so 
that a relatively slight rotatable movement of the 
shaft 23 will move the surface 27 out of contact 
With the edge 26 so that the plunger G Will no 
longer be held in the position as illustrated in 
Figs, 1 to 6. 
In order to bias the plunger 6 to a second or 

cutting position there is provided a biasing ar 
rangement including a spring 36 which has one 
end Supported by an end portion 3 of the base 
member 2, the other end being supported by a 
stud 32 near the point ii. It will be seen that 
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When the plunger is in the -position illustrated . 
in Fig. 2 the spring 36 will be under compression. 
Thus, when the surface 27 moves away from the 
Surface 26, the Spring 3 Will force the plunger 
6 toward the diaphragm 3 to rupture it. 
In order to Support the Shaft 23 in the posi 

tion so as to hold the plunger 6 in its first 
position, I provide a second shaft 33 substan 
tially parallel with the shaft 23, the connection 
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between the Shafts being made by an armi. 34 
which is rigidly attached at one end to the shaft 
23. The opposite end 35 of the arm is held by 
an edge 36 of the shaft 33. The Shaft, 33 is 
mounted for inited rotatable noverent in a 
portion 37 of the base meinber 2. It will be 
noted particularly that the shaft 33 has a rela 
tively Sinall surface which contacts the end 33 
of the arm 34. This is accomplished by cutting 
a portion of the end of the shaft, 33 SO as to 
provide the half round portion. 36. As will be 
seen clearly in Figs. 2 and 6, a very. Small ro 
tation of the shaft 33 will move the half round 
portion 36 so that the end 35 of the arm 34 will 
be left unsupported. This Will in turn allow 
the shaft 23 to move which will in turn allow the 
Spring 3 to force the plunger 6 to its second 
position. 

In order to accomplish the slight rotation of 
the shaft 33 so as to trigger the device, the op 
posite end 40 of the shaft, 33 is attached to a 
longitudinally movable rod which noves when 
the predetermined abnormal condition of pres 
sure obtains. This may be accomplished in any 
suitable manner Such as by connecting the rod 
4 to a Sylphon bellows 42, the beillows being 
attached to the base member 2 at 43. A con 
nection is made between the rod if and the 
shaft 33 through connector member 43. The 
connector member 44 is biased by a spring 85. 
so as to bias the Shaft 33 for rotatable nove 
ment in a counterclockwise direction when look 
ing at Fig. 2. 
So that the bellows member 2 may be sub 

stantially unaffected by changes in temperature 
Within the transformer casing it, the bellows 
having a Suitable opening $6 (see Fig. 3) is 
heated to expel the air. The bellows in this 
condition is also compressed so as to further - 
accomplish the expelling of the air, and while 
in this condition the hole 46 is closed in any 
Suitable nanner, Such as by placing a lump of 
Solder 47 over the hole $6. In order to prevent 
collapse of the bellows, since it is partially evac 
uated, a suitable Spring 48 (see Fig. 4) is placed 
inside, the Spring being suitably calibrated so 
that it will allow the bellows to contract suffi 
ciently upon a predetermined abnormal con 
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dition of pressure obtaining within the tank en 
closure 0. 
Operation of my device is as follows. When 

a pressure of a predetermined amount obtains 
Within the tank (), the Sylphon bellows is 2 will 
collapse, thus causing movement of the rod 4 
toward the bellows. Through the link member 
4. this Will cause the shaft 33 to rotate in a 
clockwise direction (see Fig. 2) until the end 
35 of the arm 34 is no longer supported by the 
end 36 of the shaft 33. Since the plunger S is 
iased to move toward the diaphragm 3, the 

pressure of the Spring will now force the stop 
Surface 2 by rotating the shaft 23 until the 
Surface 2 is out of contact with the Surface 26. 
The plunger S will then be free to move until 
a stop or nut 50 and washer 5 on an end of 
the plunger contact the space member 22, this 
position being illustrated in Fig. 7. The shaft 
23 Will rotate until the end 35 of the arm 34 
contactS. a. Stop member 52. 
As will be seen in Fig. 6, the flat surface 27 

of the shaft 33 is placed at a slight angle with 
respect to the flat surface 26 of the plunger 6 
So that the point of contact 53 may be as close 
to the Center line 54 of the shaft as is plac 
tical. With this construction it will only take 
a relatively Small force between the end 35 of 
the arm 34 and the edge 36 of the shaft 33 so as 
to hold the arm 34 in the position illustrated in 
Fig. 6. 
The device may be easily reset by removing 

the damaged diaphragm i3 and pushing the 
plunger 6 to its first position and resetting the 
Stop Surfaces. In order to adjust the predeter 
mined abnormal pressure which will operate the 
device I provide an adjusting mechanism includ 
ing a nut 55 on the end of the rod 4 f. By back 
ing off the lock nut 56 and displacing the link 
44 with respect to the rod 4f it will be seen that 
the predetermined pressure at which the device 
Operates Will be raised. 
Although I have shown and described a par 

ticular embodiment of my invention, I do not 
desire to be limited to the particular embodi 
ment described, and I intend in the appended 
claims to cover all modifications which do not 
irt from the Spirit and scope of my inven 
lO. 

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

1. In a device for rupturing a frangible dia- A 
phragm, a plunger biased for movement from 
a first to a second position, means for holding 
Said plunger in said first position including a 
rotatable shaft extending transversely of said 
plunger, Said plunger and shaft having stops 
With relatively Small engaging surfaces so that 
a slight movement of said shaft will release said 
plunger, an arm Connected to Said shaft, means 
for holding Said arm against movement includ 
ing a Second shaft, and means for moving said 
Second shaft upon the occurrence of a prede 
termined abnormal pressure so as to allow move 
Inent of Said first shaft and disengagement of 
Said Stops. 

2. In a device for rupturing a frangible dia 
phragm, a plunger biased for movement from a 
first to a second position, means for holding 
Said plunger in said first position including a 
rotatable shaft extending transversely of said 
plunger, Said plunger and said shaft having 
cutout portions presenting cooperating surfaces, 
an arm connected to said shaft, means for hold 
ing said arm against movement including a sec 
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Ond rotatable shaft Substantially parallel with 
said first shaft, and means for rotating said sec 
Ond shaft upon the occurrence of a predeter 
mined abnormal pressure so as to allow nove 
lent of Said first Shaft and disengagenent of 

Said cooperating Surfaces. 
3. In a device for rupturing a frangiile dia 

phragm, a plunger biased for novernent froin. 
a first to a second position, neans for holding 
Said plunger in Said first position including a 
-rotatable shaft extending transversely of Said 
plunger, Said plunger and said shaft having 
cutout portions, an arm connected to said shaft, 
means for holding Said first shaft and ar: 
against movement including a second rotatable 
Shaft having an edge engaging an edge of Said 
arm, and means for moving Said Second shaft 
Upon the OCCurrence of a predetermined abnor 
inal pressure So as to disengage said edges and 
allow movement of said plunger. 
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4. In a device for rupturing a frangible dia 
phragin, a plunger biased for movement from 
a first to a SecGind position, means for holding 
Said plunger in said first position including a 
rotata.gie Shaft extending transversely of said 
pilinger, Said pilinger and said shaft having 
CuSOLIt portions, Said plunger contacting a ra 
dial sulface of said shaft, relatively close to the 
longiit dinal axis of Said sia.ft, an arm con 
irected to Said Sinait, leans for holding said 
iii'St Shaft asid at in against movement including 
a Secoid rotatagle shaft, having an edge en 
gaging an edge of Said arm, a pressure respon 
SiVeileans, and iiaeans for connecting Said pres 
Sue IeSponsive Eleans to Said second shaft in 
cluding an adjustable means for regulating the 
preSSu'e at Which said Second shaft will move 
Gut of engagement. With Said arm. 

JACOB J. WIENNEAU. 


