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This invention relates to improveinents in
oil containing cases or tanks used for trans-
formers, circuit Lreakers, oil switches, elec-
trostatic condensers or other clecirical appa-
oil is
an. important factor in determining the size
and reliability of the apparatus.

The object of the invention is to provide a

casing of the class named in which there shall

10 be improved electrical and mechanical char-

acteristics and in which oil will be protected

from,c_ont_ami,n,:,x,t,ion.without. endangering the

apparatus.or casing. ' :
TTie invention is’exemplified in the combi-

16 nation and arrangement of parts shown in the

accampanying drawings and described in the

following specification, and it is more partic-

ularly pointed out, in the appended claims.
is is a division of application, Serial No.

20 799,204, filed June 25, 1924.

In the drawings— .

Fig. 1is a vertical section showing the ap-
lication. of the invention to a ‘condenser
ousing ; : ' ‘

26 Fig. 2is a detail s_eétion; and
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1z, 3 is a view similar.to Fig. 1 showing
another form of the 1nvention.

.. It is a well-known fact that the oil level be

n transformers or other electrical apparatus
rises. with an, increase. in temperature and
falls.with a lowering of temperature. If the
34x'space above theoil is conplected to the out-
side air, a breathing action takes place which
-draws-in fresh sir as the oil level falls: ‘ Tn
-Imany. docalities this air may ‘contain a con-
siflerable, percentage of moisture, some of
which may be taken up. by the oil, reducing
its. dielectric strength very materially in the

"

caurse of time, _ -

This is, articularly true where the tem-
pexa.tuxe.ofp the oil is at or below the tempera-
. ture of the aix at some time. This candition

1s likely to prevail in cases where.the appara-
tus is.idle or where there is little or no heat
Zenerated, as.in the case of electrostatic con-
dengers ard oil circuit breakers.” To remove
this difficulty, a new type of tank or case has
been provided. This case has several distinct
advantages. - o i
In Tig 1 there is shown a transformear
housing 96 having transformer windings 27

connected to leads 28 and 99, The.leads are

Div.ded and this application filed
Serial No. 70,220.

carried out through bushings 30-and 31; re-
spectively, the bushings being supported.-on
Iredestals 32 and 33 mounted on top of the ¢
housing 26. The pedestals 32 and 33 provide
chambers surrounding the lower end of the
bushinge and comnmiunicated. with the interior
of the housing. A sealed tank 34 is support,
ed- at one side of the housing 26 and is.con- 40
nected by-pipe 35 to the upper-portion of the
space within the pedestak33. The tanlk 3¢ is
partly filled with oil or other insulating com-
pound 36 and the pipe 35 opens near the bot-
tom of the tank. The upperend of tha pipe 35 %5
is provided with a goose nacl 37 which opens
at the top of the space within the'pedos,tafgé.
The housing 26 .is: filled. with oil thoough: a
connection 38 at its lower end so.that during
filling. the air within- the ‘housing. . will he ‘70
forced out through the: pipe 35: penmitting
the-oil to completely £il] the-space around the
lower end of bushing -30.: -:Pipe.80 connects
the inteviors of the: pedestals: 32 and 8350
that during filling of the-housing: the air will 45
be forced: from the. pedestal 33 through: the
connection: 39 into the pedestal 32-and then
out through the pipe 35.: “The oi] 36 forms a
seal- for the housing- 26:150 :that thé. oil. will
~ maintained in the
e interior of the- system:. ‘be. .placed
under any desized ‘ppessune--f}hn;z{xgh ‘a valwe
40 at.the top of the tank 34:- A safety Ustube
41:is cennectediwith thetop.of fhetanik 34:and

the pressure within theitank 34 jsibalanced g5

by » column of liquid 42, the-uppen surface of
which is open :to"atmosphere within' 4n::en-
larged: cup43-at; the top of the: oplump.: Fhe

‘leg 44 of t;’life"Ulbubé!-hﬁsi-@‘wconsidemhl’y
‘greater diameter: -than’

permit:considerable range. of: pressure with-
out greatly 'raising the surfate of-the soal-
ing liquid 42:about the: bottom of: the -
bube.: "Whien -excessive pressune -occurs:-in
the “housging- 96; such*as may:-bé - preduoed - 95
by overheatinig; shor, circuits.om gther eauses,
the' liquid in the leo 44- will be forced-down
to the bottom of the U-tube, - thus. permit-
ting the: éscape -of a sufficient. amount of
air'to relieve the
orifice-45 through which. the sir escapes-is
cantrolled by a valve 46 and is, preferably,
comparatively small so that theiair will es-
cape through the leg 42 witheut raistng the

pedestals: 32 and 33. go

-thé ‘eohimm. 4240 .90

pressure in the:system.. “The-100
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~trap 44.-:The
‘50" :
_tween limits and will also relieve sudden pres-

“to aperate to-permit:the.
_duced simultaneously with .t,he'shock"and »t_hus
- restore normal pressure within, the housing.

2

entire column of liguid within the leer. The
cup 43, however, has suflicient capacity to re-
tain the liquid so that after the pressure has
been relieved, the safety U-tube will auto-
matically restore itself because of the differ-
ence in the:-size of the legs of the U seal, the
seal offers less resistance to ingress than it
does to egress of air.

In many installations the-windings do not
conform to the contour of the transformier
housings. Where this is the case, advantage
may be taken of the extra space within the
housing for a cornpression tank such as that
shown at 47. -This tank is open at its lower
end and provides a pocket 43 i its upper por-
tion fori air or-gas.: ‘A pipe 49 is provided
having a valve 50 through which the pressure
in the tank 47 will.be controlled. This com-
pression chamber. 48 will provide additional
facility. for expansion and contraction of the
oil in the housing 26.° At the same: time it

will effect an-economy of oil since 1t occupies

space which it would otherwise be necessary
to fill with the insulating oil. R

. The form of compression tank shown at 47
has: especial advantages: in connection with
casings: for circuit; breakers, high potential
switches and other. apparatus which may pro-

‘duce ‘an-arc within the: housing: :The.com-
.pression: tank-has its open’end in
munication - with. the body of the:liquid in the
‘housing so that:any pressure shock. 1s imme-
.diately communicated
top of
‘preciablei time la.

direct com-

to the air or gas in the
the compression tank without.any ap-
-such as is,present with.the
ordinary :form of conservator tank or -other
relief..-device. connected .with the. housing

through a pipe or through a.restricted pas-
:sage.. A:further. advantage:is:that since the

open end:of the compression tank is near the

‘bottom of the housing, there'is practicallyno

danger of any ‘gas,produ_c-ed-in.the housing by

an arc or'other cause; entering the compres-

‘gion tank: and: forming; an:explosive mixture
:in the compression space.:: Any gas generated
‘in the-housing will rise
ing:.. where it may- -be . permitted.. to escape ’

to.the top of the hous-

through any-suitable relief. device such as the
compression tank 47, will thus
compensate, for _variations..of .pressure be-

sure shocks and give the blow-off.device time
escape of gas pro-

If the gas produced-is of an explosive nature
ox such that it would form an-explosive mix-
the compression cham-
it.is. prevented from .endangering..the
housing because the generated gas 1s allowed
to escape without. entering the compression
chamber. = - o

In Fig. 3 there isshown a cbnstrucf{éh sim- - ,
_thereof to control the escape of gas _th;jough

ilar to that of Fig. 1. In thisinstance, how-
ever, the transformer housing is shown as

‘bers, and a liquid seal .
2. In combination’ with & ousing for elec-

-of and a gas space in the upper, porti
of, the surface level of the liquid in ‘said tank

Jiquid in said tank: .’

‘with the interior of ‘said ousin

_and a U-tube seal

1,693,265

provided with cooling coils 51 and a plurality

f compression tanks 47 are provided below
these coils.. These tanks are connected at
their tops by pipe 52. The compression tank
53 in this instance is raised above the top level
of the oil in the housing and is connected
with the interior of the housing by means of a
conduit 54. The tank 33 may be a horizontal-

ly extending cylinder partially filled with oil,
as indicated by the.gauge glass 55, This will

maintain -a liquid head on the housing 26
which may be augmented by gas or air pres-
sure in the top of the tank 53. A U-tube
ceal or trap 44 similar to that in Fig. 1 seals
the tank 53 to atmosphere and provides a safe-
ty blow-out to take care of pressure too great
to be taken care of by, the resiliency of the gas
in' the tank 52.  In the U-tubes In'both in:
stances porous diaphragms 56 and 57 ‘are pro-
vided of suitable material, such as .chamois
skin or other-sibstance that will permit pas-

75
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sage of air but prevent overflow of the liquid.

Aclaim— - .. oo

‘1. A housing for electrical apparatus hav;
ing two conductor bushings” extending
through the top thereof; ipperts ‘for’said

90

bushings providing chambers 'surrounding .

the interior portions theréof; means for con-
necting said chambers to pérmit, the passage
of air from one to the other, a  vel t' o
municating with the top of ‘one of 'said chidm-
for said vent. * - i

trical , apparatus, of a bushing
throughi the top of said housing,

carried by 1
bushing and forrmng a chamber .a

" extending

using, a pedestal

&aid housing' for supporbihg’saifl

inner portion;of said bushing;

tank having liqiiid in the lower portion there-
pper. portion theté-

being below the, top’ of said .chainb

For supplying liguid to said Kousing, and

b2t s 1d 1o salf ARLSer i
conduit.communication with ,t}le:upper “por-

tion of said chamber and openmg’ below L't'h;e
P ; s o hin

3. The,.combination ‘with ‘2~ hofiging
electrical apparatus, o

a compression chamb

Npedesgy eatrlendogy L
. ¢omminication

- P Cigee 5 et YN E - I.d
cxpansion and contraction of liqux

housing, and a U-tube seal for sa1d comptes-
sion chamber, said. seal

of connected. with said

compres: n’chamber

and of greater: crogs-sectional’ aréa ‘than the
.other leg thereof. " " PR

r about the
an expahsion ~

110

eang for forming *°

115

having 'one leg there-

120

4. The combination’ {wllthahqusufgfor -

pressien chamber _,gommunipate_d ‘with .the
interior of said housing to.permit expansion
and contraction of liquid within said housing,

for said chamber, said seal

_electrical apparatus, of means forming a com-"

having a restricted orifice near. the bottom™~

the liquid of said seal.

130
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5. The combination with u housing for
electrical apparatus having insulating liquid
therein, of means disposed within sajd hous-
ing below the surface of said liquid for pro-
viding a gas pocket to facilitate expansion
and contraction of said liquid said pocket
being open at its bottom and closed at its top.

6. The combination with » housing for
electrical apparatus arranged to contain an
insulating liquid, of a compression chamber
communicating with the interior of said hous-
ing, and a U-tube seal for said compression
chamber, said U-tube seal having one leg of
larger diameter than the other and connected
with said compression chamber, the other
leg of said U-tube being open to the atmos-
phere and having an enlarged cup for pre-
venting overflow of liquid from said U-tube.

7. The combination with = housing for
electrical apparatus, of a compression cham-
ber communicating with said housing, and
a liquid seal for said compression chamber,
said liquid seal comprising a U-tube having
one leg connected with said compression
chamber and the other leg communicating
with the atmosphere, there being a restric-
tion for limiting the rate. of escape of gas
through said U-tube.

8. The combination with a housing for
electrical apparatus, of a pedestal extending
upwardly frem said housing, an insulator
bushing extending through said pedestal and
closing the top thereof, a compression tank
having a chamber separate from said housing,
a conduit connecting said chamber with the
upper part of the interior of said pedestal,
and a U-tube seal connected with said cham.
ber.

9. The combination with a housing for
electrical apparatus, of a compression cham-
ber connected with said housing, a U-tube
seal for said compression chamber, said seal

3

having one leg connected with said chamber
and the other leg open to atmosphere, and a
baflle pervious to gas but umpervious to liquid
for preventing entrance of the liquid from
said seal into said chamber.

10. The combination with 2 housing for
electrical apparatus having insulating liquid
therein, of a compression tanlk closed at its
top and open at its bottom and having a
pocket of gas entrapped therein, said com-
pression tank having its lower open end posi-
tioned near the bottom of said housing.

11. The combination with a housing for
electrical apparatus having insulating fluid
therein, of a compression tanlk disposed en-
tirely within said housing below the surface
level of the liquid in said housing, said tank
being closed at its top for retaining a pocket
of gas, the lower portion of said tank having
free communication with the liquid in said
housing at a point below the major portion
of the electrical apparatus 1in said housing.

12. The combination with a housing for
clectrical apparatus of a trap connecting said
housing with atmosphere, said trap compris-
ing 2 liquid seal having legs of different cross
sectional areas through which gas passes (o
and from said housing when the pressure
vithin said housing differs from the pressure
outside of said housing by predetermined
amounts, the leg adjacent said housing having
a greater sectional area than the leg com-
municating with the atmosphere to permit
escape of gas from said housing through said
legs at a less pressure difference than that at
which gas enters said housing through said
legs.

In testimony whereof T have signed m
name to this specification on this 11th day
of November, A. D. 1925.

ARTHUR O. AUSTIN.
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