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5 Claims.

.My invention relates to circuit breakers, and

. more particularly to circuit breakers of the heavy
duty type having circuit breaking contacts im-
mersed in an insulating medium such as oil, com-~

5 monly used for the interruption of heavy currents
at high voltages, and wherein the arc drawn in
breaking the circuit may create pressures within
the circuit breaker ranging to a very high order.

-Circuit breakers of the type above referred to

10 have been constructed on the principle that in
order to withstand the high pressures generated
therein, the walls of the pressure confining cen-
tainer should approach the form of a sphere 23
closely as is practically possible. To this end,

15 the upper part of the circuit breaker has been
made in the form of a dome adapted to be ai-

tached to a cylindrical tank, the bottom of which -

- has been dished or bulged outwardly to conform
to' the generally spherical outline. .
Too close adherence to the above principle hag
resulted in excessive labor costs in the construc-
tion of heavy duty circuit breakers. The dome
shaped top is in itself costly to manufacture, and
because of its shape has increased the difficulty

25 and cost of locating inserts therein. For example,
the circuit breaker conductor studs which pass
through the dome and are secured thereto, are
most readily secured to suitable inserts and the
Inserts are then welded or otherwise secured in

30 Suitable apertures in the dome. The locating of
the apertures, which must be done with great
accuracy, is rendered difficult because of the shape
of the dome, and the welding necessary satis-
factorily to secure the inserts in the dome gives

35 rise to strains within the material of the dome
which at times distort the spacing of the con-
ductor studs. Furthermore, the provision of
means for securing the dome shaped top to the

- cylindrical tank and the provision of a dished-out

40 bottom for the tank add considerably to the cost
of manufacture. )

- It is an object of my invention to provide an
improved circuit bresker of the type above re-
ferred to, capable of interrupting heavy cur-

45 rents at high voltages and of withstanding the
high pressures generated therein, and which wili
cbviate many of the difficulties encountered in
the manufacture of circuit breakers of the pricr
art. :

50 It is a further object of my invention to pro-
vide a circuit breaker, of the type having oil im-
mersed contacts, which will be oil-tight and ez-

. blosion-proof, which will be economical of manu-
facture and which will readily permit the aceu-

55 rate location of parts.

(CL 200—150)

It is a still further object of my invention to
provide a circuit breaker construction which
lends itself to use in metal clad switchgear in-
stallations now commonly employed in power dis-
tribution stations, for which the circuit breakers 5
must be accurately assembled in order to be in-
terchangeable with other breakers of the same
type and rating in the metal clad installation.

My invention will be more fully set forth in
the following description referring to the accom- 19
panying drawings, and the features of novelty
which characterize my invention will be pointed
out with particulerity in the claims annexed to
and forming 2 part of this specification.

Referring to the drawings, Fig. 1 is s top plan 15
view of o eircuit breaker embodying my inven-
tion; Fig. 2 is a view, partly in section, on the
line A—A of Fig. 1; Fig. 3 is a sectional view on
the line B—B of Fig. 1; and Fig. 4 is an enlarged
isometric view of an opersiing element incor- 20
vorated in the circuil breaker. .

In the drawings, Figs. 1, 2, and 3, there is shown
a circuit bresker tank having a top member
formed of a flat plate ! of manganese bronze, cold
rolled steel, or other suifable materizl. The plate 25
! when suitably selected s to thickness will with-
stand satisfactorily pressures higher than would
be encountered during the operation of the cir-
cuit breaker, and at the same time affords a con-
siderabie saving in first cost over the dome bype 30
structures heretofore used. At the same time the
plate | may be provided with accurately machined
edges to serve as base lnes for the location of
parts on the plate §. Suitable apertures are cub
in the plate { through which the conductor studs 38
2 pass, -

Each conductor stud comprises a conducting
rod of copper or similar metal suitably insulated,
preferably with. s laminated, impregnated insu-
lating material known to the trade as “Herko- 46
lite”. HWach conductor stud 2 is provided af its
lower end with s stationary contact structure 3 to
be later described, and at its upper end the cop-
pver rod of each conductor stud extends beyond
the insulation and may be screw-threaded to per- 45
mit the ready connection thereto of suitable con-
ductors (nof shown), or it may be finished other-
wise, for instance with & silver contact ferrule for
plugging info a socket contact. ’

Intermediate the ends of each conductor stud 56
2, the insulation may be partly cut away and &
flanged clamping member 4 formed in ${wo halves
secured about the conductor stud by means of the
kolts 5. Nach clamping member ¢ is formed with
an exially exiending porifon 6 adapted to flt gy



2 2,078,145

snugly within the aperture through which the
conductor stud passes, and is also provided with

a flange 1 arranged to abut the lower side of.

plate | and to be secured thereto by the bolts 8.
5 An alternative construction would employ a
threaded clamping member arranged to screw
into the top plate.
The stationary contact structure shown com-
prises contact fingers 9 and butt contacts {0 which
10 co-operate respectively with wedge shaped por-
tions 11 and butt contact portions {2 of a movable
bridging member 13. The stationary contact
structures 3 are arranged in pairs, each pair being
bridged by one bridging member I3 and all the
15 bridging members are arranged to be operated be-
tween their open and closed circuit positions
simultaneously by means to be later described.
In the structure illustrated, the butt contacts
10 of the stationary contact structures 3 are
20 biased to their lowermost positions by means of
springs 14 and are also arranged to move to a
lowermost position during the circuit opening
movement of the bridging member such that any
arcing between the stationary contact structure
25 and the bridging member occurs between the butt
contact portions of the respective members. In

this manner, the contact surfaces of the contact -
fingers 9 are preserved for current carrying duty-

during the circuit closed position of bridging
30 member 13 and the destruction of the contact
surfaces of fingers 9 by arcing is substantially pre-
vented.

The breaker tank i5 is formed in the regular
manner from a piece of sheet steel roiled into a
35 cylinder and welded at the edges. A reinforcing
and securing band (6 is welded to the outer side
of the tank I5 adjacent its upper end and a flat
bottom 17 is welded to the inner side of the tank
15 adjacent its lower end. The band 16 and flat
40 bottomd 17 are conveniently and economically
made by first selecting a substantially rectangular
piece of metal plate having the required thickness
‘and strength, and then cutting from said plate a
circular aperture equal in diameter to the outer
45 diameter of the tank 15. The width of the cut
may be arranged to substantially eqtial the thick-
ness of the steel sheet used in tank {5, and the re-
maining circular piece of steel plate thus is adapt-
ed to fit within the lower end of tank 15 and is

50 welded thereto to form the bottom thereof. :
The outer contour-of band 16 may be made as
shown in Fig. 1, and in the wider corner portions
thereof suitable tapped holes are made for the re-
ception therein of bolts 18 extending through the

55 plate | and adapted to secure said plate 1 to tank -

5. A suitable annular groove 19 is made in the

under side of plate | for the reception therein of .

the upper edge of tank | and the groove provided
with a gasket to form an oil and pressure-proof
80 joint when the tank 15 is secured to plate i. It
will be apparent that the top plate lends itself
readily to the use of a structural steel supporting
frame, the plate itself forming the top horizontal
frame member. The plate may also be extended
65 to form an economical support for a sclenoid or
motor operated mechanism indicated generally

at 36. R
Each of the bridging members 13 is rigidly se-
cured to the lower end of an operating rod 20,
70 the upper end of which is secured to a horizontal
eross bar 2i. The operating rods 20 and -the
bridging member 13 are moved in a vertical direc-
tion by means of the links 22 pivoted at 23 in an
L-shaped bearing member 24 secured to the under
.75 side of the plate I. The links 22 are connected

at one end to the cross bar 2i through a sliding
ball connection 25 and at their other end the links

22 are provided with a cross arm 26 arranged to
be engaged by the lower end of a plunger 21 oper-
ating through registering apertures in plate 1 and 35
bearing member 24.

The sliding ball connection, as is shown most
clearly'in Fig. 4, comprises a block 28 secured to
the cross bar 21 and having a horizontally extend-
ing cylindrical hole or slot 29 and a central verti- 10
cal slot 30 therethrough. The end of each of the
links 22 is provided with a circular aperture 31 of
a size to receive a steel ball 32 therein, and in
assembled relation the end of the link operates in
the slot 30 and the ball 32 operates in the cylindri- 15
cal hole 29. This slidable interlocked connection
provides for an arcuate motion of the ends of links
22 while the cross bar 21 and block 28 move in a
vertical straight line.

The plunger 27 extends through plate { and is 20
connected at its upper end to one end of a link 33,
pivoted at 34 in a bearing block 35 on the upper
side of plate . The other end of link 33 may be
connected to any suitable operating mechanism,
either manual or electrically operated, mounted 25
conveniently on plate | and indicated generally
by the rectangle 36. Bearing member 24 is pro-
vided with a collar of leather or other suitable
material located around plunger 21 so that the
plunger moves freely through the collar, but when 30
pressure develops in the tank the collar closes in
on the plunger 21 and prevents escape of oil.

The interior of the tank 15 adjacent the con-
tacts of the breaker is lined with a layer 37 of
insulating material and, in the embodiment of my .35
invention illustrated, an oil blast chamber 38 is
provided enclosing all of the stationary contact
structures 3 and bridging members 13. The oil
blast chamber 38 comprises a top-wall 39 and a -
side wall 40, the top wall 38 having apertures. 40
through which the conductor studs 2 and the op-
erating rods 20 pass, and the side wall 40 being
provided with apertures 41 adjacent the end of
each bridging member 13. The principle under-
lying thé operation of the oil blast chamber is well. 45
understood in the art and further discussion
thereof is not deemed necessary. In the embodi-
ment shown, an aperture 42 is provided in the top
wall 39, opening into a cylinder 43 mounted on the
top of the wall 39, and a piston 44 is mounted to- 50
slide vertically in the cylinder 43 for a’purpose
which will appear more fully hereinafter. The
piston 44 and cylinder 43 have a diameter which
is relatively large compared with the diameter of
the operating rods 20 and the piston 44 is pro- 55
vided with a vertically extending portion 4% ar-
ranged under certain conditions to co-operate
with the cross arm 26 of link 22. )

As is shown most clearly in Figs. 1 and 3, the
cross arm 21 and operating rods 20 secured there- - 60
to, are guided for movement in a vertical plane by
the frame comprising the four rods 46 which are
secured at their lower ends o the top wall 39 of
chamber 38. The rods 46 are arranged in pairs,
one pair at each end of the cross bar 21, and cross 65
members 47 are provided at each end of the cross ‘
par 21 and arranged to co-operate with the rods
46 and guide the cross bar between them.
Springs 48 are also provided at the upper ends of 70
rods 46 so arranged that the upward movement of
cross bar 21 during the circuit closing operation
of the circuit breaker compresses them. When
the operating mechanism indicated generally at
36 is released, the springs 48 and 14 operate to qg
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provide an initial impulse in the opening direction
to the bridging members 3.
With the foregoing detailed description of the

" co-operation of parts in the construction of the

.]5

20

25

“eircuit breaker according to my invention, the op-

eration of the circuit breaker will be readily un-
derstood by those skilled in the art. Assuming
that the tank 15 is filled with an insulating Auid,

~such as oil, to a level somewhat higher than the
‘top of the oil blast chamber 38, and that the

bridging members i3 are in the circuit open posi-
tion illustrated in dotted lines in Fig, 2, the cir-

" cuit breaker is closed by operating the mechanism

indicated geénerally at 36 to depress the plunger
21, thereby, through links 22 and operating rods
20, raising the bridging members {3 to the posi-
tion illustrated by full lines in Fig. 2...In this
position, the wedge-shaped portions {§ of the
bridging members {3 engage the contact fingers
9 and depress the butt contacts {0 against the
bias of the springs (4. In this position also, the
cross bar 21 is at its highest position and com-
presses the springs 48.

The circuit breaker is held closed by the operat-
ing mechanism shown generally at 36,.and may be
opened by releasing the operating mechanism,

. either manually or in response to & suitable elec-

" ‘trical control.

30

35

40

60

When the operating mechanism
36 is released, the springs 48 and {4 immediately
apply an impulse in the opening direction to the
bridging members 13, and the bridging members
{3 very quickly move to the position illustrated
in dotted lines in Figs. 2 and 3. As the butt con-
tacts 10 and 12 separate, an arc is drawn, a rela-
tively high pressure is generated within the
chamber 38, and a flow of oil is forced across the
arcing contacts and through the apertures 410,
thereby minimizing the arcing and giving rapid
circuit interruption. :

During the circuit opening operation, the oc-
currence of a relatively high pressure within the
chamber 38 gives rise to a pressure differential
acting on the operating rods 20 and opposing the
opening movement of the bridging members 13.
When the opening impulse imparted by the
springs 48 and i4 is exhausted, this piston effect
on the operating rods 20 may result in g tendency
to reclose the circuit breaker and in order to
overcome this, there is provided the pressure re-
sponsive piston 44 acting within the cylinder 43
in response to an increase of bressure within the
chamber 38. 'The upwardly extending portion 45
of the piston 44 is arranged, when moved upward-
1y to abut the cross arm 26 of links 22, thus ap-
plying a force in the opening direction to_the
links 22 over-balancing the piston effect on oper-
ating rods 20 and serving to hold the bridging
members 13 in fully opened position.

In the operation of oil circuit breakers of the

"type above described, it has occasionally occurred

that during the circuit opening operation an arc

. has struck between the stationary contact struc-

75

tures of adjacent phases. In the circuit breaker
construction of my invention, I prevent this oc-
currence by securing to the inner sides of each of
the stationary contact structures 3 of the outer~
most phases a flap 49 (see Fig. 3) of suitable in-
sulating material extending downward somewhat
below the lowermost portion of the adjacent sta-
tionary contact structure. As is shown mosb
clearly in Fig. 3, these flaps 48 are secured to the
stationary contact structure by means of the bolts
already provided for ssecuring this structure to
the conductor stud. I have found that this type
of barrier is superior to existing types in that the

presence of this insulating flap 49 substantially
eliminates any interphase arcing, and, heing pref-
erably nonrigid or flexible in construction, is free
from the tendency of a stiff barrier to shatter and
at the same time is sufficiently supported so that
its flexibility does not interfere with the moving
parts adjacent.

It should be understood that my invention is
not limited to specific details of construction and
arrangement thereof herein illusirated, and that
changes and modifications may occur ic 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 of the liquid-break
type comprising a casing including a cylindrical
metal portion, a disc-like metal plate secured
within one end of said cylindrical portion to form
the bottom wall of said casing, a metal reinforc-
ing band, the outer periphery of which is sub-
stantially rectangular, secured to the outer
peripheral wall of said cylindrical portion at the
opposite end thereof and a flat metal plate form-
ing the cover structure of said casing, said plate
having a circular groove in registry with the upper
end of said cylinder, said plate constituting s uni-
tary support for the complete circuit breaker
structure, and means for detachably securing said
plate to diagonal portions of said reinforcing
band."

2. Anelectric circult breaker of the liquid-break
type comprising & metal casing, a flat plate pro-
vided with o lateral extension forming the cover
struciure of said casing, lead-in conductor studs
mounted in and extending through said cover
plate, stationary contacts mounted at the lower
ends of said conductor studs, 2 movable bridging
member coacting with said stationary contacts
and connected to lever structure supported with
respect to said plate within said casing, operat~
ing mechanism mounted on said lateral extension
exteriorly of said casing, and a plunger connected
to said mechanism and guided for vertical re-
ciprocal movement in said plate for engaging
within said casing said lever structure.

3. An electric circuit breaker of the liquid-
break type comprising = casing, a flat metal
plate having a lateral extension forming the
cover structure of said casing, lead-in conductor
studs mounted in.and extending through said
casing, stationary contacts mounted at the lower
ends of said studs, a movable coacting bridging
member operable through a lift-rod to closed
and open circuit positions, a lever pivotally sup-
ported in depending relation to said plate, said
lever operatively connected at one end to said
lift-rod and provided at its other end with a roller,
an operating mechanism mounted on the lateral
extension of said cover plate exteriorly of said
casing, a plunger connected to said mechanism
guided in said plate for vertical reciprocal
movement for engaging said roller and an anti-
reclosing device in said casing including a piston
adapted to engage said roller. )

4. In an electric circuit breaker including rela- ]

tively movable contacts, and operating mech-
anism connected to the movable contacts, said
movable contacts being guided for reciprocal rec-
tilinear movement, means interconnecting - said
operating mechanism and movable contacts for

3

10

15

20
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30

35

40

45

60

65

60

85

transmitting straight line movement thereto -

comprising a member having a longitudinal slot

“and a coacting member slidable in and inter-

locked with respect to said slot, one of said mem-
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bers being pivotally mounted so that the other bridging members, and means for preventing
member can be. restrained for rectilinear move- interphase short circuits between the stationary
“ment. : ' contacts of separate phases comprising flexible
5. An electric polyphase circuit breaker of the insulating flaps secured to the stationary contact
§ liquid-break type comprising a casing, a plural- structure and extending to the lower extremities g
ity of pairs of stationary phase contacts mounted of said stationary contact structure.
in said casing, a plurality of movable coacting GORDON R. LANGLEY.



