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UNITED STATES

2,095,441

PATENT OFFICE

2,095,441
CIRCUIT BREAKER

Ramon R. Howe, deceased, late of Milwaukee,
Wis,, by Charles S. Hegel, administrator, Mil-
waukee, Wis., assignor to Allis-Chalmers Manu-
facturing Company, Milwaukee, Wis., a corpo-

ration of Delaware .

Application April 25, 1934, Serial No. 722,305

11 Claims.

This invention relates in general to circuit
breakers and more particularly to circuit breakers
of the fluid break type which are used to inter-

. rupt circuits carrying a large amount of energy
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and in which the arc formed during interruption
of the circuit is extinguished in oil or some sim-
ilar insulating and arc extinguishing fluid.

In circuit interrupters of the above type many
attempts have been made to utilize the insulating
properties of clean, cool, unionized oil in extin-
guishing the arc, but great difficulty has been
experienced in the introduction of such oil into
the gap between the separating contacis at the
proper time due to the blast action of the gases
generated by the arc. The prior developments
attempting to solve this problem have resorted
to enclosure of the separating contacts, to the
utilization of inefficient and cumbersome pump
means, the pump elements of which attempted
to push a body of oil in the general direction of
the separating contacts, and to pump means in
which the pump elements are under tension dur-
ing the entire normal (cireuit closing) condition
of the interrupter.

It is, therefore, an object of this invention to
overcome these difficulties and to provide an im-
proved method of and means for introducing in-
sulating and arc extinguishing fluid between the
separating contacts of a circuit interrupter to
efficiently interrupt the circuit.

“Another object of this invention is to provide-

an improved circuit breaker in which the intro-

duction of insulating liquid between the sepa-

rating contacts may be regulated as to the di-
rection, time of starting and acceleration of the
moving liquid so that the insulating liquid avail-
able for extinguiching the arc and interrupting
the circuit is used in a very efficient manner.

It is also an object of this invention to obtain
the above advantages without resorting to en-
closure of the separating contacts, thus allowing
the generated gases to freely expand and to be
easily directed away and removed from the hot
arc region, and further to provide a symmetrical,
well balanced structure which will divide the gen-
erated gas pressure throughout the tank and
which structure is so constructed that no addi-
tional current paths are formed when the con-
tacts are sepdrated.

It is a further object of this invention fo obtain
the above advantages by means of a simple. com-
pact interrupter in which the contaet and pump
means are of unitary construction, easily remov-
able for inspection, adjustment or repair.

These and other objects and advantages are

(CI. 200—150)

obtained by this invention, the various novel fea-
tures of which will be apparent from the draw-
ings and description herein and will be more par-
ticularly pointed out in the claims.

Various illustrated examples of the application
of this invention are shown in the accompanying
drawings, in which:

Fig. 1 is an end view, partly in section and with
the tank partly cut away, of a circuit breaker em-
bodying the present invention;

Fig. 2 is a fragmentary view showing a modifi-
cation of the contact arrangement of the circuit
breaker of Fig. 1;

Fig. 3 is an enlarged view of the pistons used
in the circuit breakers of Figs. 1 and 2;

Fig. 4 is an end view, partly in section, of an-
other circuit breaker embodying the present in-
vention;

Fig. 5 is a top view of the cam and roller mech-
anism taken along the line V—V of Fig. 4; -

Fig. 6 is a section view of the contact structure
taken along the line VI—VI of Fig. 4;

Fig. 7 is a fragmentary view of another em-
bodiment of this invention utilizing a contact
structure such as shown in Fig. 1 and an oil Im-
pulse means as shown in Fig. 4:

Fig. 8 is a fragmentary end view, partly in sec-
tion, of another circuit breaker embodying the
invention;

Fig. 9 is a top view of the baffle plates taken
along the line IX—IX of Fig. 8; and

Fig. 10 is an end view of another piston ar-
rangement which may be used with circuit break-
ers of this invention.

The circuit breaker shown in Fig. 1 has a tank
t containing a body of insulating liquid such as
oil. A supporting member 3 is removably mount-
ed in the tank in any suitable manner. As shown
in this figure, it may be brazed or welded in the
removable cover 2. The bushing members 4 are
inserted in apertures in the member 3 and are
held therein by means of the clamps 5. Contact
rods 6 extend through the bushing members and
have attached thereto current carrying members
10 having lower portions T which are the sta-
tionary contacts. Cooperating with the station-
ary contacts T are movabhle contact members 8
having portions 8 forming arcing tips.  The mov-
able contact members 8 are formed on the upper
end of cylinders I which are carried by a bridg-
ing member (2 which in turn is carried by an
operating rod (3. The operating rod 13 is con-
nected to contact operating mechanism not
shown. A tubular member 14 of insulating ma-

terial is vigidly fixed to the supporting member
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3 as by threaded engagement with a member 15
which is attached to the member '3 as' by means
of bolts 16. The member {4 carries at its lower
end a cross member 21 carrying pistons 22 which
cooperate with the cylinders 1 { to force fresh cool
oil between the separating contacts as more fully
described hereinafter. - The member 14 has a
guide member 23 for the contact operating rod
i3 and is slotted at its lower end to allow for
movement of the bridging member i2.

The pistons 22 are slidably connected to the .

cross member 21 being biased upwardly by
springs 24. By selection of a biasing spring of
the proper strength, a predetermined pressure is
exerted on the oil or other insulating liquid in
the cylinders 11 previously to its introduction be-
tween the separating contacts. Further, the slid-
able connection of the pistons 22 to the cross
member 21 insures opening of the contacts upon
movement of the operating rod (3, regardless of
whether or not the piston becomes jammed in the
cylinder, the oil outlet at the top of the cylinder
becomes clogged, or any such- disabling of the
pump means which would otherwise prevent
opening. of the contacts. Bleeder holes 25 are

. eut in the lower part of the cylinders 11 to allow
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refilling of the cylinder {1 upon contact closing
movement thereof. Concurrently mounted on
the members 10 are frustro-conical plates 26

which direct the arc gases and hot oil upwardly

away from the contacts and which extract heat
therefrom. Vents such as 27 allow the gases to
escape. Pistons 22 have apertures 21 and valve
members 28, which, as shown in Fig. 3, allow oil
to flow into the cylinders || upon upward move-
ment thereof to the contact closing position.

Upon contact opening movement of the oper-
ating Tod 13, the bridging member 12 and cyl-
inders Il .are moved downwardly. When the
contacts 8 have moved past the tips of the con-
tacts 1, arcs are drawn which transfer to the
arcing tips 9. Upon first movement. of the cyl-
inders springs 24 are compressed, storing up
energy $o that when the arcs are drawn the oil
in the cylinders 11 is forced with a high velocity
out of the cylinders and through the arcs. The
hot cil and arc gases in the region of the separat-
ing contacts are forced through the cooling
plates 26, thus drawing cool oil from the bottom
of the tank toward the region of the separating
contacts. It is thus seen that a body of clean
fresh cool oil is forced between the separating
contacts as soon as the arc is drawn which at
the time of zero current will extinguish the arc
and interrupt the circuit.

Due to the symmetrical arrangement of the
cylinders |f and piston members 22, unequal
stresses on the contact operating mechanism are
avoided and the generated pressures are more
evenly divided through the tank. Upon reclos-
ing of the contacts, the cylinders {l are filled

‘with fresh oil through the apertures 27 and 25
and are thus ready for the next operation. A

dash pot mechanism 29 operates in conjunction
with the lower end of the rod 13 to avoid a heavy
shock upon opening of the circuit.

An important feature ‘of the invention is the
unitary construction of the contacts apd pump
means so that by merely removing the support-
ing member 3, which is done jn the interrupter
of Fig. 1 by removing the cover, or by dropping
the tank therefrom, the entire unit is available
for inspection, repair or adjustment.

The circuit breaker shown in Fig. 2 has a pis-
ton 22 and a cylinder {1 operating in much the
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same manner as shown in Fig. 1.. The bridging
member 12 has a slot 31 which directs a stream
of oil from the cylinder {1 against and past a
contact 32 which is carried by the bridging mem-
ber 12. Bushing member 4 carries a conducting
member 30, connected to the contact rod 6, which
carries an arcing contact 33 and a current car-
rying contact 34. The contact 33 is biased down-
wardly by a spring 35 and its movement is limited
by a stop member 36. Directing and cooling

“plates 37T direct the movement of the oil and arc

gases upwardly away from the contact region and
absorb heat therefrom. :

Upon downward movement of the bridging
member 12 contact between the bridging mem-

ber 12 and the contact 34 is first broken, the

contact 33 remaining in contact with contact
32 until the stop member 36 engages member 30.
Upon further movement of the bridging member
{2 contacts 32 and 33 separate and an arc is
drawn. The first downward movement of the
bridging member 12 and cylinder {1 compresses a
spring 24 and starts movement of the oil in the
cylinder 11 through the slot 31 across the con-
tacts 32, 33 into the cooling plates 31. Thus the
movement of the oil has started before actual
breaking of the contacts 32 and 33 so that upon
the drawing of the arc, cool oil is forced at &
high velocity across the moving contact 32 and

-the arc is extinguished at the time of zero cur-

rent. The slot 31 is placed in the bridging mem-
ber 12 so that the stream of oil not only envelopes
the moving contact 32 but is in such angular
direction that the arc gases and hot oil are
blown upwardly away from the moving contact,

e
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and sufficient cool unionized oil is introduced be-~ .

tween the separating contacts to insulate them at
a time of zero current thus extinguishing the arc.

In the embodiment of the invention as shown
in Figs. 4, 5 and 6 the supporting member 3 has
an enlarged portion 42 which adjustably carries
a rod 41 threaded at its upper portion. The rod
81 is held in position by the adjusting nuts 43.
Depending from the rod 41 is a cam 40 connected
thereto in any suitable manner such as shown
by a nut and bolt. The contact bridging mem-
ber comprises 8 cylindrical tube 44 carried by
arms 46 in some suitable manner so as‘to be
movable therewith as by means of ‘clamps 45.
The arms 46 are connected to the operating rods
48 slidably mounted in the enlarged portion 42 of
the supporting member. The cylinder 44 has a
slot 47 therein through which the cam member
40 extends, so that it may cooperate with rollers
52 of pistons 50. The pistons have bifurcated
ends 51 carrying the rollers 52 by means of pins
53, the rollers being flanged as shown at 54 rid-
ing over the edges of the cam member 40 so that
downward movement of the cylinder 44 imparts
longitudinal movement to the pistons. The pis-
tons 50-are biased toward the cam by means of
springs 55 held by a stop member such as 56.
The contact rods 6 have connected thereto cur-

‘rent carrying members 30 which carry the cur-

rent carrying contact members 57, as shown more
clearly in Fig. 6, so that their contact faces co-
operate with flattened portions 58 of the cylin-
der 44. The member 30 also carries a spring
biased arcing contact 33 electrically connected
thereto. In the end of the cylinder 44 is a nozzle
member 60 so shaped that the oil will be forced
out of the cylinder in the direction and at-a
velocity which will' most efficiently extinguish the
arc. By proper adjustment of the cam member
40 in the member 42 the movement of the oil may
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be started simultaneously with or at a time be-.

fore the breaking of the contacts 33 and 32. By
suitably shaping the face of the cam member
40 the desired acceleration of the piston §0 may
be attained. - Also due to the shape of the cam

face the tendency for the breaker to reclose due

to the blast action of the arc on the piston is

minimized. ‘

As shown in Fig. 7 a cam and piston arrange-
ment shown in Fig, 4 may be applied to contact
mechanisms such as shown in Fig. 1. In this fig-
ure 'a -nozzle member 8§ is threaded into the
cylinder 44 providing a stop for the spring mem-
ber §8. Upon opening of the contacts. an arc is
drawn between the arcing tip 8 and the fixed con-
tact 7 which is immediately extinguished by the
action of the oil forced out of the nozzle at a
high velocity across the are. S

Fig. 7 further illustrates how the embodiment
of the invention as llustrated in Fig. 4 may be

"~ modified to include the safety feature of the in-

vention. The piston 58 has an acxiliary piston
48 slidably held on the rod §9 and biased away
from the piston 50 by means of a spring .49.
A predetermined nressure is therefore applied to
the oil in the nozzle 65 at the time of separation
of the contacts.. The opening of the contacts,
upon movement of the contact operating rods 48,
1s insured regardless of a possible disabling of the
piston 48 or clogging of the oil flow. In the in-
terrupters as shown in Figs. 4 and 7, the cam
member 40 may be fixed to the bottom of the
tank rather than to the supporting member 3 as
shown,

In the embodiment of the invention &s shown
in Figs. 8 and 9, the bridging member 10 is con-
nected to the operating rod 1, carrying a cross
Iember 12 connected thereto as by ‘a. pin 13.
Depending from the cross member 12 are rods 14
carrying pistons 18 slidable thereon which co-
operate with cylinders 17 to produce an impulse
of oil upon contact opening movement of the
rod 11, Current carrying contacts §7 connect the
bridging member 10 with the member 80 when
the breaker is'in closed position. Extending from
the cylinder 17 to the fixed contact 18 is a pipe
8/ held by a clamp 82, the pipe and clamp being
of insulation if necessary to prevent the arc from
jumping across between the pipe or clamp -and
the bridging member 18, Directing ‘and cooling
Plates 83 are connected with the tank side wall
but insulated therefrom and are held in spaced
relation by spacer members 84 which direct the
oll away from the arcing region as shown by
the arrows in Pig. 9. Upon movement of the
operating rod 71, the piston. 1§ first compresses
the spring 16 and is then forced downwardly into
the cylinder 11.. Cool ol is thus forced at a high
velocity out of the pipe B across the fixed con-
tact 18 and the hot oil and arc gases are directed
away from the arcing region by the plates 83.
Thus the arc drawn is blown off the fixed contact
18 and the ecircuit is interrupted. The methods
as shown in Figs. 2 and 4 wherein the stream of
oil is directed against the moving contact and the
method shown in Fig. 8 whersin the stream of oil

. 1s directed against the fixed contact may be com-
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bined to obtain a more efficient
tion.

In the embodiment shown in Fig. 10 a single
cylinder and piston are used to supply the impulse
for introducing the jets of oil for both sets of
breaking contacts (not shown). The piston 86
is biased upwardly by a spring 88 and is slidably
carried on a rod 87 suitably fixed to a member

circuit interrup-

3

89 carried by a tubular member 9{ of insulating
material. This tubular member is flanged at its
upper end and fastened to the cover member as by
studs 83. The operating mechanism rods 84 are
connected by an upper cross member 95§ which
carries a cylinder 98. Pipes 98 which lead the oil
to the contacts are connected to the upper end of
the cylinder and are clamped to the rods 84 by
means of clamps 89. A lower cross member 198
carries the bridging member 181 which carries
the moving contact members. Valve member (82
is supplied for the piston so that the cylinder may
reflll with ofl when it moves upwardly.

It is to be understood that changes may be
made in the embodiments of the present inven-
tion described and illustrated by those skilled in
the art without departing from the spirit of the
fnvention or from the scope of the following
claims. . :

It is claimed and desired to secure by Letters
Patent: . :

1. In a circuit interrupter, the ‘combination of
a tank containing arc extinguishing liquid, a
supporting member removably mounted in said
tank, a plurality of bushings carried by said
supporting member, a plurality of contact mem-
bers carried by said bushings, a bridging mem-
ber, contacts carried by said bridging member and
cooperating with said contact members to make
and break a circuit, bridging member operating
means extending through said supporting mem-
ber, & stationary member rigidly depending from
said supporting member, and means including
a piston and cylinder forming pump elements
providing for the flow of a jet of arc extinguishing
liquid between sald contact members and said
contacts upon separation thereof, one of said
pump elements being carried by said stationary
member and the other of said pump elements
being carried by said bridging member.

2. A circuit breaker of the impulse type com-
prising a casing containing arc extinguishing
liquid, a supporting member removably mounted
In said casing, bushings carried by satd sup-
porting member, contact members carried by said
bushings, a bridging member having contacts co-
operating with said contact members to form two
breaks in series, a cam member depending from
sald supporting member, means whereby- said
cam member cooperates with said bridging mem-
ber previously to and during the separation
said contacts and contact members for forcin:
said arc extinguishing liquid under pressure
across the arcing surfaces of sald contacts.

3. In a circuit interrupter of the impulse type
in which the circuit is made and interrupted by

‘& plurality of pairs of serially connected contacts

immersed in & tank of insulating liquid, the com-
bination of a tubular bridging member carrying
one of each of said pairs of contacts, a plurality
of pistons in said bridging member, means in-
cluding a cam whereby sald pistons. cause move-
ment of sald insulating liquid within said bridg-
ing member upon contact opening movement
thereof and nozzle means for regulating the di-
rection and velocity of said moving insulating
liquid so that it will be forced across the arcing
surfaces of said contacts and extinguish the
arcs.

4. In a circult breaker, the combination of
tank containing insulating and arc extinguish-
ing lquid, & plurality of pairs of contacts im-
mersed in said liquid, a tubular bridging mem-
ber carrying one each of - said pairs of contacts
and connecting the same in series, a plurality

n
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4

of pistons operable within said bridging member,

cam means- for operating said pistons at a pre-

determined velocity and acceleration upon con-’

tact opening movement of said bridging member
to cause movement. of said liquid, and means _for
regulating ‘the  direction and velocity of said
movement of said liquid $o that upon separation

- of said pairs.of contacts and the drawing of

16

15

‘an arc. therebetween said liquid is foreibly intro- -

duced between the separating contacts - thereby
displacing the hot
moving: them from the contact region. . = .
5.-A circuit- breaker comprising a tank -con-
taining arc. extinguishing liquid, a plurality of
pairs of coacting contacts immersed -in said lq-
uid; a.bridging -member serially connecting ‘said
contacts, a supporting member mounted in said
tank, a. stationary insulating member depending

* therefrom, a piston carried by and movable rela-

20

tive to said stationary member, a cylinder mov-

able with said bridging member and cooperating

with said -piston and 'means including an aper-
ture in-said: cylinder whereby said liquid is forci-

bly introduced across the arcing surfaces of said

25

contacts. : S L
6. In a circuit breaker the combination of a

- tank containing insulating liquid, @ plurality of

30

pairs of coacting contacts immersed in said 1iq-
uid, a supporting member removably mounted in
saidtank/,.a stationary member of insulating ma-

. terial depending from said supporting member,
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slots in . said . stationary ‘member,” & conducting
bridging member, extending through said slots
and serially connecting” said pairs of contacts, a
plurality. of cylinders’ carried by said bridging

member, and means including a plurality of pis-

" tons associated with said stationary member and-

cooperating with said. cylinders to drive said
liquid between said “contacts upon separation
thereof. - - ) P )

- M. Ina citeuit interrupter of the impulse type
in which the circuit is made and interrupted by
a plurality of pairs of serially connected coacting
contacts immersed in a tank of arc extinguishing
liquid, the combination of means for supporting
one of each of said pairs of contacts, means for
actuating the other of each of said pairs of con-

facts, means including & piston and cylinder im-

. mersed in said liquid for forcing a jet of said

liquid between said contacts upon separation

‘thereof and means whereby said contact support-

ing means, said contact actuating means and said
pistori and cylinder means are removably sup-
ported in said tank as a single unit. :

a tank. con-

8. A circuit breaker comprising

taining arb extinguishing liquid, & plurality of
pairs of coacting contacts immersed in said lig-
uid, a pridging member serially- connecting said
sontacts, a supporting ‘member mounted in said

liquid and arc gases and . re-

‘member removably
- pump means for forcibly introducing said liquid
‘across the arcing surface of one of said contacts,

2,005,441

tarik, a stationary insulating member depending
therefrom, a piston carried by said stationary
member, 2 cylinder -movable with said. bridging
member and cooperating with said piston, means
including said piston and said cylinder whereby
said liquid is forcibly introduced across the arc-
ing surfaces of said contacts, and means operable
upon failure of operation of said liquid introduc-
ing means for causing said piston to move rela-
tive to'said stationary member. : i
~'g. In a circuit interrupter of the impulse type
in which'the circuit is made and interrupted by
3 plurality of pairs of serially-connected contacts
immersed in a tank of insulating liquid, the com-
bination of a tubular bridging - member having
an opening at each end thereof and carrying one
of each of said pairs of contacts at each said
opening, 2 plurality of pistons in said bridging

member, -and means including & cam . operable’

opening movement of said
for actuating said’ pistons. to

upon- the contact
pridging member

cause movement of a portion of said ligquid -

through said openings. i

710, -A circuit interrupter - comprising: a" casing
containing arc extinguishing liquid, & plurality
of pairs of fixed and movable contacts cooperat-
ing to draw an arc- in said liquid, a movable
bridging member supporting and electrically con-
necting said movable contacts, a stationary mem-
ber - removably supported in said casing, pump
means for forcibly introducing said liquid  across
the arcing surface of one of said contacts, said
means including relatively movable elements,
one’ of said. elements
tionary: member and another of said elements
being carried. by said movable bridging member,

-gahd means operative under abnormal conditions

for: operatively disabling said pump. means so as

to permit separation ‘of said contacts. -
11. A circuit interrupter comprising & .casing

containing -arc extinguishing liquid, a plurality

-of pairs of fixed and movable contacts cooperat-

ing to draw an arc in said liquid, & movable
bridging member supporting and electrically
connecting said movable contacts, a stationary
supported 'in said casing,

said- means including relatively . movable ele-
ments, one of said elements being carried by. said
stationary member and another of -said elements
being carried by said movable bridging member,
and means for resiliently connecting ‘one of said
elements to its supporting member whereby said
element is biased in the direction of movement
thereof relative to the other of said elements.
S CHARLES S. HEGEL,

-Administrator of the Estate of Ramon R. Howe,

Deceased.
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