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My invention relates to electric circuit breskers
of the fluid-break type wherein relatively mov-
able contact structure is immersed in arc-extin-
guishing or insulating liquid, as oil, and has for

5 its principal object the provision of an improved
circuit breaker of the aforesaid type which shall

have appreciably increased interrupting capacity,

and be efficient in operation and simple, compact
and rugged in construction.

10 Oil circuit breakers of the well-known plain-
break type wherein a contact bridging member is
lowered within an oil-containing switeh casing or
tank to interrupt the circuit sre more or less
fortuitous in operation and cannot with any de-

18 pgree of certainty be relied upon consistently to
interrupt large vower currents under similar load
conditions. This is due to the fact that the

generation of gas by action of the arc on the

oil resulls in conducting gas bubbles of appreciable
9o volume af the “breaks” or poinis of contact sepa~
ration tending to support arcing unless broken up
sufficiently by oil turbulence in the switch. The
switeh casing, which is but partially Ailed with
cil, does not have g confining or restraining sffect

o5 on the body of oil through which the bridging

member descends with the result that the sudden

generation of pressure upon opening of the cir-

cuit throws a large volume of oil upwardly into

the air space of the switch casing. The region

g0 adjacent the separating contacts is, therefore, but

partly filled with oil at the time when an insulat-

ing liquid is most needed. _

~ The bridging member may, therefore, be

lowered varying distances in opening the circuit

35 under similar load conditions before the insulat~

ing medium between the contacts has sufficient

dielectric strength to. interrupt the circuit at a

current zero. Furthermore, if the circuit is not

~ cleared when the bridging member reaches its

40 lower limit of travel, failure of the breaker and
a dangerous explosion and oil fire may resuif.

In accordance with my invention, the interrupt-

ing capacity of the circuit breaker is'increased

and greater reliability is obtained by improved:

45 bafile structure having a confining effect on the
body of insulating liquid into which the movable
contact structure is projected upon opening of
the circuit, said bafle however being arranged so
as to direct away from the contact structure the

50 immediate escape of gas formed at each of the
breaks. )

My invention will be more fully set forth in
the following description referring to the accom-
panying drawing, and the feature of novelty

55 which characterize my invention will be pointed

out with particularity in the claims annexed to
and forming a part of this specification.

This application is a division of my copending
application Serial No. 724,854, filed May 10, 1934,
for Blectric circuit breakers.

Referring more particularly io the drawing,
Fig. 1 is an elevational view, partly in section,
of an o0il circuit breaker embodying my inven-
tion, and ¥Fig. 2 is a similar view showing g,
modified form thereof.

"~ ‘The oil circuit breaker illustrated in Fg. 1
comprises a switch casing § formed by an oil-
containing tank 2 and a cover member or dome
3, and relatively movable contact structure 4

disposed within the casing and immersed in the !

oil cr insulating lguid 8. The contact structure
may be of the well-known blade-and-finger type,
the stationary contacts 8 and 7 comprising spring

_ mounted finger contact members arranged to be
rpread -apart and interconnected, as illusirated, g
' by the conducting bridging member 8. The sta-

tionary contacts 3 and 7 are connected %o and
supported at the lower ends of the lead-in con-
ductors 8 and {0 which extend into the switch
casing through the cover 3. ‘The lead-in con-
ductors 8 and {8 are supported by insulating
bushings 11 and {2, respectively, and are suit-
ably mechanically and electrically connected to
the stationary contacts as by clamping means {3
and {4, respectively. ) '

Opening and closing of the circuit are effected
by reciprocal vertical movement of the bridging
member 8 which is connected to a lift-rod 5 in
turn operatively connected to suitable actuating
means (not shown) as ‘at (6. The oil circuit
breaker structure so far described is conventional
and opening of the circult is effected simply by
lowering the bridging member 8 within the oil
body so that two breaks in series are formed be-
tween opposite ends of the bridging member and
the arcing contact fingers 6’ and 1.

For the purpose of producing a restraining or
confining effect on the oil body between the sta-

. tionary contacts 6 and 1, into which the bridging

member 8 is projected during the circuit opening
operation, insulating bafile structure is employed.
The baffle also is arranged to provide immediate
and direct escape of gas formed at both the
confact breaks. 'In the present instance, I have
illustrated a plate-like insulating bafile {7 hori-
zohtally disposed beneath the surface of the oil
5 and immediately above the stationary contacts
6 and 7 in juxtaposition thereto. The insulating
bafile {7 is suitably composed of an impregnated
laminated structure which is mechanically strong
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and of good insulating characteristics. With the
exception of apertures 18 and {8 through which
the lead-in conductor studs and lift rod 5 ex-
tend respectively, the baffle 1T between its outer
edges is continuous between the stationary con-
tacts and, although not illustrated, can fit closely
against the end walls of the switch tank 2. By
way of example, but without limitation thereto,
a polyphase circuit breaker is preferred, the con-
tact structure of the individual phases being
similarly arranged beneath the baffle to operate
simultaneously. :

The baffle 1T at opposite edges is spaced from
the side walls of the tank 2 to provide a venting
passage immediately adjacent and opposite the
breaks of each individual phase. As illustrated,
the opposite edges of the baffle form with the
tank walls a slot-like or rectangular passage be-
tween the upper and lower chambers defined by
the baffle so as to afford direct and immediate
escape of gas-formed at the contact breaks. The
continuous portion of the baffle prevents the main
body of oil around the contact structure from
being thrown into the air space of the switch cas-
ing. Accordingly, the bridging member in opera-
tion is lowered through a substantially uniform
oil body instead cf through a mixture of oil and
gas as in the operation of the conventional plain-
break oil circuit breaker.

The immediate lateral escape of gas from the
breaks at the opposite sides of the switch casing
without appreciably disturbing the main oil
body, therefore, not only eliminates a factor tend-
ing to cause prolonged arcing but also insures
comparatively rapid interruption of the circuit by
reason of the uniform oil body about the bridging
member when the arc current passes:through
Zero.

For the purpose of preventing expulsion of too
great a quantity of oil beneath the baffle and also
more effectively directing the escape of gas for
arc interruption, the insulating baffle 17 is pro-
vided with depending insulating structure com-
prising flanges 28 and 29 terminating adjacent
the outer tips of the arcing contacts 6’ and 1°.
The flanges 28 and 29 are spaced, as illustrated,
a suitable distance with respect to the side walls
of the casing 2 so as to form rectangular
chimney-like passages 28’ and 29’ for immediate
and direct escape of the gas bubbles. It will
be apparent that the cross-sectional area of the
passages 28’ and 29’ may be varied to suit the
operating requirements of the breaker. The
present arrangement has the effect of bringing
the baffle 1T to a level adjacent the tips of the
arcing contacts so that free gas venting is effected
and a minimum amount of gas is present around
the stationary contact structure upon opening
of the circuit.

As previously described, . .e elimination and
decrease in volume of the gas -adjacent the
separating contacts is highly desirable in order

to increase the effectiveness of the insulating oil. -

In the present arrangement the main part of the
oil body intermediate the lower tips of the sta-
tionary contacts is not subject to displacement
by the gas pressure; and the gas itself, under
pressure, tends to expand directly into the ex-
haust passages 28’ and 29’.

Pig. 2 illustrates an arrangement wherein an
air or gas cushion is used generally for the pur-
pose of absorbing in part and utilizing arc energy
in the case of heavy overload and short circuit
currents. Excess energy initially absorbed can
subsequently be utilized to expel oil through the
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arc path. In this case the insulating baflle 17 is
suitably positionéd a short distance above the
oil level so that an air space 1T’ of the desired
proportions is provided. For the purpose of de-
fining the gas cushion and restraining the oil
through which the bridge 8 is lowered, the bafile
17 is provided as in the previous case with de-
pending flanges 28 and 29 which extend across
the switch tank 2 so as to form with the sides
thereof chimney-like passages 28’ and 29’ for
the direct and immediate escape of gas from the
breaks at 6’ and T°.

The insulating flanges 28 and 29 preferably
terminate approxima’ ly at the outer lower edges

of the arcing contacts 6’ and T’ as in Fig. 1. -

The air cushion at |7’ is confined beneath the
baffle structure and is so proportioned with re-
spect to the interrupting capacity and operating
requirements of the breaker that no oil-throw
takes place. The energy stored in the air cushion
during circuit interruption is effective, as above
stated, to aid interruption of arcing at a current
zero and to force out gas through the passages
28’ and 29’.

It should be understood that my invention is
not limited to specific details of construction and
arrangement thereof herein illustrated, and that
changes and modifications may occur to one
skilled in the art without departing from the
spirit of my invention.

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

1. An electric circuit breaker comprising a cas-
ing containing an arc-extinguishing liquid, a pair
of lead-in conductor studs extending within said
casing, stationary arcing contacts mounted at the
lower ends of said studs and immersed in said
liquid, a movable bridging member coacting with
said stationary contacts, and a horizontally dis-
posed plate-like insulating bafle mounted at the
lower ends of said studs and above said stationary
contacts to form upper and lower chambers in
said casing, said bafle at opposite edges being
spaced from the adjacent side walls of said casing
to form a slot-like passage at each of said edges
between said chambers for venting arc gases at
said stationary contacts, said baffle having de-
pending flange-like insulating structure at said
opposite edges terminating approximately at a
level defined by the lower edges of said stationary
arcing contacts so that there is but a liquid-filled
space between said bridging member and the ad-
jacent side walls during opening movement of
raid member. '

2. An electric circuit breaker comprising a cas-
ing containing an arc-extinguishing liquid, a pair
of lead-in conductor studs extending within said
casing, stationary arcing contacts mounted at the.
lower ends of said studs and immersed in said
liquid, a movable bridging member coacting with
said stationary contacts, and a horizontally dis-
posed plate-like insulating baffle mounted at the
lower ends of said studs and above said stationary
contacts, said baffle approximately corresponding
in width to the spacing between said arcing con-
tacts so as to be spaced from opposite side walls
of said casing, insulating flanges depending from

the edges of said baffle opposite said side walls -

and terminating approximately at the outer lower

. edges of said stationary arcing contacts so that

there is but a liquid-filled space between said
bridging member and the adjacent side walls
during opening movement of said member, said
insulating flanges theraby defining with said side
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.walls relief passages for the arc pressure gen-

erated beneath said bafile.
3. An electric circuit breaker compnsmg a cas-~
ing containing an arc-extinguishing liquid, a pair

of lead-in conductor studs extending within said’'

casing, stationary arcing contacts mounted at the

lower ends of said studs and immersed in said’

liquid, a movable bridging member co-acting with

said stationary contacts, and a horizontally dis-.

posed plate-like insulating baffle mounted at fhe
lower end of said studs and above said stationary
contacts, said bafile being generally of rectangular
shape and engaging opposite end walls and
spaced substantially equal distances from oppo-
site side walls of said casing opposite said sta-
tionary contacts thereby forming rectangular
shape lateral passages at the sides of the casing
adjacent said contacts, said bafile at said lateral
passages having a depending insulating flange-
like structure at each edge terminating substan-
tially at the level defined by the outer lower edges
of said stationary arcing contacts, so that there
is but a liquid-filled space between said bridging

member and the adjacent side walls during open- .

ing movement of said member.

4. An electric circuit breaker comprising a
casing containing oil, a pair of lead-in conductor
studs extending within said casing, stationary
arcing contacts mounted at the lower ends of said
studs and immersed in said oil, said stationary

contacts being spaced substantially equal dis--

tances from opposite side walls of said casing, a
movable bridging member coacting with said sta-

3

tionary contacts, and a horizontally disposed

plate-like insulating baffle corresponding approx-

imately in width to the spacing between said arc-

ing contacts mounted at the lower ends of said '

studs and beneath the level of said oil so as to
be above and in juxtaposition to said stationary
arcing contacts, said baffle having at opposite
edges depending insulating structure defining
narrow strip-like flanges terminating approxi-
mately-at the outer lower edges of said stationary
arcmg contacts so as to form lateral slot-like
passages along the adjacent side walls of said

10

casing for venting arc gases generated at said

arcing contacts beneath said baffle,
5. An electric circuit breaker of the fluid- break
type comprising a casing partly filled with an arc-

15

extinguishing liquid, relatively movable contact -

structure immersed in said liquid including a pair
of stationary contacts and a movable bridging
member arranged to form two breaks in series,
and an insulating baffle including a horizontally
disposed plate-like portion above the level of said
liquid, said baffle having oppositely disposed de-

pending walls each spaced with respect.to the side
walls of said casing to form passages opposite .
‘both of said breaks for directing immediate

escape of the gas formed at said contacts upon
opening of the circuit, said insulating baffle there-
by forming a substantially confined gas cushion
above the level of said liquid and between said
stationary contacts for aiding high c¢urrent in-
terruption. ]
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