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UNITED STATES 

2,228,231 

PATENT OFFICE 
2,228,23 

CIRCUIT INTERRUPTER 
John D. Hilliard, Glens Falls, N.Y. 

Application February 17, 1938, serial No. 190,898 
9 Claims. 

This invention relates in general to circuit 
breakers of the type wherein cooperating contacts 
draw an arc in oil or some similar arc extin 
quishing and insulating fluid and relates par 
ticularly to a novel construction for circuit 
breakers of the above type which is very simple, 
rugged and easy of manufacture, but yet is very 
efficient in extinguishing the arc and interrupting 
the circuit. 

In circuit breakers of the above type where a 
S0-called pressure pot is utilized, many and Wari 
OuS attempts have been made to utilize insulating 
material for such pressure pots. When these 
insulating chambers are formed of a solid mass 
of insulating material which may be of a plastic 
molded construction or may be of a rolled up 
sheet which has been pressed into shape, it has 
been found that, due to the pressure or due to 
the molding process, flaws have very often ap 
peared in the finished product which have caused 
fracture of the pressure chamber upon operation 
of the circuit breaker. 
To avoid the above disadvantages, pressure pots 

have been made of rings of laminated insulating 
material. In order to clamp the laminated rings 
of insulation into the desired shape of chamber, 
a plurality of bolts, Spaced at various intervals 
around the laminated rings and extending there 
through, have been used. Such construction has 
necessitated each individual ring being wide 
enough so that the bolts could extend there 
through. Unless a great many bolts were used, 
the clamping action thereof was not evenly dis 
tributed around the periphery of the rings. As 
these stay bolts Were usually utilized also to 
support the pressure chamber from the bushing 
construction, it necessitated mounting the pres 
Sure chamber With the laminations running at 
right angles to the bushing, usually a horizontal 
direction. In order to provide a throat opening 
and to provide an opening for the movable con 
tact to enter the pressure chamber, channels 
through the chamber wall were of necessity at 
right angles to the line of the laminations. 

It is therefore an object of the present inven 
tion to provide in a circuit breaker a pressure 
chamber built up of laminated insulating rings 
Which lie in the plane of movement of the moving 
contact members. 

It is a further object of this invention to pro 
vide a pressure chamber construction of lami 
nated insulating rings in which such rings are 
held in position by a single stay bolt member. 

It is a further object of this invention to pro 
vide in a pressure chamber construction of the 

(C. 200-150) 
above type utilizing rings of insulating material, 
a throat construction which is simply and easily 
inade by varying the shape of the insulating rings. 

It is also an object of the present invention 
to provide a pressure pot construction utilizing 
laiminated rings of insulation, wherein a clamping 
i) sinber for the rings extends through substan 
tially the center of the arcing chamber. 

Objects and advantages other than those above 
set forth Will be apparent from the following 
description, when read in connection with the 
accompanying drawings, in which: 

Fig. 1 is a Sectional elevational view taken 
partly on the line I-I and partly on the line 
A-HA of Fig. 2, showing a circuit breaker en 
bodying the present invention; 

Fig. 2 is a side elevation Sectional view of the 
pressure chamber of the circuit breaker shown 
in Fig. l. taken. On the line II-II; 

Fig. 3 is a bottom view of the pressure chamber 
of FigS. 1 and 2 with the movable contact partly 
cut a Way So as to more clearly show the throat 
Construction; 

Fig. 4 is a detailed view of one of the laminated 
rings utilized in the circuit breaker of Figs. 1 
and 2; 

Fig. 5 is a Sectional view of a modified form of 
the present invention, taken on the line V-W. 
of Fig. 6; 

Fig. 6 is an end elevation view of the pressure 
chamber shown in Fig. 5, taken on the line 
WI-VI; 

Fig. 7 is a section view of a modified form of 
the circuit breaker shown in Fig. 5 and is taken 
on the line VII-VII of Fig. 8; and 

Fig. 8 is an end elevation view of the circuit 
breaker shown in Fig. 7, taken on the line 
VIII-VIII; 

Fig. 9 is a detail end view of the contact struc 
ture of Fig. 1. With the casing and pressure cham 
ber removed. 
In the circuit breaker shown in Fig. 1, the 

tank contains oil or a similar insulating and 
arc extinguishing fluid. The cover supports 
the current conducting studs 5, which in turn 
support the fixed contact and pressure pot con 
struction. The studs 5 are insulated from the 
tark by bushing 2. 
The pressure chamber is constructed of rings 

of insulating material held in pressure chamber 
forning position by means of the single stay bolt 
48. The center ring 25, shown in detail in Fig. 
4, has extensions 29 thereon which are utilized 
to support the pressure chamber from the fixed 
contact member 6 which is supported by the 
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studs 5. The pressure chamber may be sup 
ported on the member 6 by bolts 26 passing 
through the extension 29. 
A series of ringS 27 form the Walls of the pres 

Sure chamber which is closed at the end by plate 
28 against which the nut and the stay bolt 8 
are tightened to hold the pressure chamber rings 
in position. The caps 3 of insulating material 
are fastened to the plate 28 to insulate the ends 
of the stay bolt. 

In order to provide a further support for the 
stay bolt 8, an insulating Support T is carried 
by the fixed contact member 6 and may be suit 
ably fastened thereto as by the bolts 22. The stay 
bolt f8 is insulated from the arcing chamber 
by the insulating tube 2 f, which tube fits snugly 
in the supporting member 7. If the bolt 8 is 
sufficiently insulated it may be supported directly 
by the fixed contact 6. The fixed contact nem 
ber 8 has two extending fingers 23 thereon co 
Operating with similar fingers 24 on the moving 
contact 20. The bridging member 4 connects 
the moving contacts 20 in series and is operated 
by the rod 3 from a suitable operating mech 
anisrn, not shown. 
By litilizing this construction of making the 

pressile chamber of laminations which lie in a 
plane parallel to the plane of movement of the 
moving contacts 20, provision of the single stay 
bolt member for holding the laminations in posi 
tion is very simple. Also, this construction per 
mits a simple method of providing a throat 9 
extending in the plane of contact movement in 
Substantially all directions from the breaking 
conta Clts. The provision of such a throat vent 
aids in the efficient extinguishing of the arc and 
also provides a pressure chamber in which went 
ing by auxiliary means when breaking currents 
of great magnitude is unnecessary. The throat 
9 as seen from Figs. 1, 2 and 3 is formed merely 
by the absence of laminations at the mid-section 
Of the pot, that is, the pot is formed in two Sec 
tions, each formed by members 25, 27 and 28, 
Which Sections are positioned in Spaced relation 
on the fixed contact 6 to form the throat 9. 
The throat extends radially in the plane of the 
laminations in all directions except toward the 
bushing 2 which avoids burning thereof by the 
hot arc productS. 
The circuit breakers of Figs. 5, 6, 7 and 8 are 

modifications of the circuit breakers shown in 
FigS. l., 2 and 3. The pressure chambers of these 
circuit breakers are Supported in a casing in a 
manner similar to those previously shown. The 
pressure chamber shown in Fig. 5 has center 
laminations 32 supporting the pressure chamber 
on the fixed contact member 6. This chamber 
is made up of two SetS or Sections of laminations 
of which the laminations 33 are narrower than 
the laminations 34, thus providing an irregular 
surface in the pressure chamber. This irregular 
Surface prevents the oil from being blown out of 
the pressure channber upon drawing of the arc. 
Suficient oil Will therefore be maintained therein 
during interruption to provide deionization and 
arc extinguishing. 
The central laminations of the pressure cham 

ber are extended to form a simple throat pas 
sage. These extensions 35 extend farther from 
the bolt 8 as the throat progresses away from 
the noving contact member and provide a 
stepped diverging throat. This step construction 
restricts and limits the flow of oil from out of the 
pressure chaniber. A shunt Went 3 is provided 
in the circuit breaker shown in Figs. 5 and 6 to 

2,228,231 
aid in the extinguishing of the arc by permitting 
the ionized gas to rapidly vent from the arcing 
region. In the modification shown in Figs. 7 and 
8, a passage is provided which permits oil from 
the pressure chamber to be forced across the arc 
at right angles thereto and also provides the 
shunt vent 38. 
In constructing the pressure chamber of the 

present invention, the rings are stamped out of 
insulating material in the shapes desired. 
The rings may then be Stacked in configura 

tions similar to one-half of the pressure chamber 
shown in Figs, 2 or 5. The halves may then be 
positioned on the member 6 by bolts 26 and 
maintained in pressure forming relation by the 
Stay bolt 8. 

Before positioning, the rings may be impreg 
nated With, or have applied thereto, Bakelite or 
its equivalent. The Bakelite may be utilized 
inerely as a temporary binder for holding the 
rings in stacked formation until put under com 
pression by the bolt 8. The stacks may, after 
Bakelite impregnation, be held in a mold While 
heat and pressure are applied and in such case 
the rigidity and strength thereof are greatly in 
creased. In either case the two stacks of rings 
forming a pressure chamber are prevented from 
being blown apart during excessive arc pressures 
by the stay bolt 8. Thus the single bolt f8 forms 
a simple means for maintaining the pressure 
chamber forming elements in pressure chamber 
forming relation. 

In the construction shown in Figs. 5, 6, 7 and 
8, no supporting member for the stay bolt such 
as 7 in Figs. 1 and 2 is shown, however, such 
Support may be added if desired. In any of the 
pressure chambers of the above construction, it 
may be necessary to provide bleed holes in the 
top of the pot to prevent air pockets and to aid 
in refilling the pot with insulating fluid after 
an Operation of the circuit breaker, 
In the above pressure chambers, it is a very 

Simple manufacturing matter to change the 
shape of the pressure chamber or the size and 
shape of the throat opening and the extent there 
of. As shown above, the only outlet from the 
pressure chamber is the throat opening and this 
may embrace Substantially the whole circumfer 
ence of the chamber or as much thereof as may 
be required. By making the throat narrow at the 
bottom and wide at the top, both ample pressure 
relief and high interrupting efficiency are ob 
tained. 
Although but a few embodiments of the present 

invention have been illustrated and described, it 
Will be apparent to those skilled in the art that 
Various changes and modifications may be made 
therein without departing from the spirit of the 
invention or from the Scope of the appended 
Ciains. 

It is claimed and desired to secure by Letters 
Patent: 

1. In combination, a Casing containing arc ex 
tinguishing fluid, a current conducting member 
extending through said casing in insulated rela 
tion thereto, a fixed contact supported on said 
conducting member and electrically connected 
thereto, a pressure chamber Surrounding said 
fixed contact and Supported by said conducting 
member in Said fluid, a contact movable in a 
given plane to cooperate with said fixed contact 
to dra W a pressure generating arc in said chann 
ber, said chamber comprising transversely aper 
tured contiguous sheets of insulating material 
positioned in planes parallel to said given plane, 
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2,228,231 
and means for maintaining said sheets of insu 
lating material in pressure chamber forming re 
lation comprising a clamping member extending 
through substantially the center of said pressure 
chamber. 

2. In a circuit breaker provided with a pressure 
chamber adapted to be immersed in arc extin 
guishing fluid and provided With fixed and mOW 
able contacts adapted to cooperate to draw an 
arc in said chamber, means forming said pressure 
chamber comprising contiguous members of 
sheet insulation extending in a plane parallel to 
the plane of movement of said moving contact, 
certain of said members provided with extensions 
forming a throat passage for said movable con 
tact member, each of said extensions extending a 
distance greater than the extension next nearest 
Said moving contact. 

3. In a circuit breaker provided With a pressure 
chamber adapted to be immersed in arc extin 
guishing fluid and provided With fixed and mov 
able contacts adapted to cooperate to draw an 
arc in said chamber, means forming said pres 
Sure chamber comprising contiguous rings of 
sheet insulation extending in a plane parallel to 
the plane of movement of said moving contact, 
certain of said rings provided with extensions 
forning a throat passage for said movable con 
tact member, each of said extensions extending 
a greater distance than the extension next near 
est said moving contact, and an auxiliary pas 
Sage through said extensions at an angle thereto, 

4. In combination, a pressure chamber com 
prising transversely apertured members of insu 
lating material, means maintaining said mem 
bers in contiguous relation comprising a clamp 
ing member extending through said pressure 
chamber, a fixed contact in said pressure 
chamber, a movable contact cooperable with said 
fixed contact, and means including Said fixed 
contact for Supporting said clamping member. 

5. In combination, a pressure chamber COm 
prising transversely apertured members of sheet 
insulating material, a casing containing arc ex 
tinguishing fluid surrounding said pressure 
chamber, means maintaining said members in 
contiguous relation comprising a clamping mem 
ber extending through said pressure chamber and 
insulated therefrom, a fixed contact in said pres 
sure chamber, and a movable contact cooperable 
with said fixed contact to draw an arc in sub 
stantially the plane of Some of said members of 
sheet insulating material. 

6. In combination, a pressure chamber com 

3 
prising transversely apertured members of sheet 
insulating material, a casing containing arc ex 
tinguishing fluid, means comprising a conducting 
member extending through said chamber for 
supporting the same in said fluid, a contact mov. 
able into and out of Said chamber in substan 
tially the plane of some of Said members of sheet 
insulation to a position making and breaking a 
circuit including said conducting member, and 
means forming a throat passage for said contact 
comprising a slot in said chamber coextensive 
With Said conducting member and extending Sub 
stantially around the perimeter of said chamber. 

7. A circuit breaker comprising a casing con 
taining arc extinguishing fluid, a plurality of 
chamber sections each formed of a plurality of 
sheet insulation members, a conducting member 
supported in said fluid, means for Supporting said 
sections adjacent said conducting member and 
Spaced thereby to form a pressure chamber closed 
except for a slot coextensive With said conduct 
ing member and extending substantially around 
the perimeter of said chamber, and a contact 
movable through said slot. 

8. In a circuit breaker, a casing containing arc 
extinguishing fluid, a conducting member sup 
ported from said casing in insulating relation 
thereto, means forming a pressure chamber im 
mersed in said fluid and Supported from said 
conducting member comprising apertured sheets 
of insulating material, and means for maintain 
ing said apertured sheets in contiguous relation 
whereby said apertures are in Substantial aline 
ment to form said pressure chamber, said main 
taining means comprising said conducting mem 
ber and a clamping member extending through 
substantially the center of Said apertures. 

9. A circuit breaker comprising a casing con 
taining arc extinguishing fluid, a plurality of 
chamber sections each formed of a plurality of 
sheet insulation members, a conducting member 
supported in said fluid, means for Supporting said 
sections adjacent said conducting member and 
spaced thereby to form a pressure chamber 
closed except for a slot coextensive With said con 
ductive member and extending substantially 
around the perimeter of said chamber, said sup 
porting means comprising a clamping member 
extending through substantially the center of 
said chamber, and a contact movable through 
said slot to make and break a circuit including 
said conducting member. 

JOHN D. HILLIARD. 
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