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CRCUITS 

Ernest K. Sadler, Glendale, Calif., assignor to 
Kelman Electric & Manufacturing Company, 
Los Angeles, Calif., a corporation of California 

Application September 13, 1939, Serial No. 294,643 
(C. 200-150) 15 Claims. 

My invention relates to circuit interrupters 
and, more particularly, to electric circuit break 
ers of the type which interrupts a high-voltage 
circuit by the formation and quenching of an 
arc in a dielectric fluid. 

It has previously been proposed to force a blast 
of oil or other dielectric fluid through the space 
between two rapidly separating contact members 
connected in an electric circuit to quench an arc 
therebetween. One of the simplest and most ef 
fective ways of creating such an arc-quenching 
blast is by generation of pressure through use of 
another arc, usually connected in series with the 
arc to be quenched. For example, the pressure 
Surge may be established by an explosive arc be 
tween a generating set of contacts, this pressure 
surge being used to force a stream of dielectric 
fluid transversely across a set of interrupting 
contacts. 
With certain devices of this general character, 

two objections have sometimes been apparent. 
In the first place, difficulty has sometimes been 
encountered in maintaining the flow of arc-ex 
tinguishing fluid for a sufficient time to inter 
rupt the circuit. . In the second place, certain 
low-current arcs, for example, those formed 
when interrupting light loads or merely the 
charging current pf a transmission line, some 
times fail to give an explosive Surge of such vio 
lence as to quench quickly the arc between the 
interrupting set of contacts. In the latter con 
nection, some circuit breakers of this type en 
counter difficulty in interrupting currents of less 
than 100-200 amperes even though they operate 
very satisfactorily at higher currents. 

It is an object of the present invention to pro 
vide a simple current interrupter effective to in 
terrupt currents of various magnitudes. 
Another object of the invention is to deliver 

a dielectric fluid to an arc using both physically 
acting and electrically-acting means to force the 
arc-quenching fluid into the arc. For example, 
by the present invention I can combine the de 
sirable generation of pressure surges by an elec 
tric arc with generation of pressure by use of 
a pump or other energy-storing means. 
Another object of the invention is to provide 

a novel method and apparatus for circuit inter 
ruption which maintains a flow of dielectric fluid 
into a gap between a pair of separating contact 
members until the arc is effectively quenched, 
even though the arc might be sustained for sev 
eral Cycles. 
An arc formed between such separating con 

tact members is surprisingly small in cross-sec 
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tional area, being about 1 sq. mm. per 1000 am 
peres, even though the corona-like glow sur 
rounding same is of considerably larger area. 
On the other hand, it is necessary for various 
reasons to use contact members having a cross 
Sectional area very considerably larger, for ex 
ample, 1 Square inch or more. Considerable diff 
culty is encountered in insuring a sufficient arc 
quenching flow when the gap between such con 
tact members is relatively. Small in length, for 
example, 8 inch to is inch. 

It is an object of this invention to provide 
an effective arc-quenching flow of dielectric fluid 
between a pair of separating contact members 
even when they are separated only slightly. 

It is a further object of the invention to start 
to lave the contact members with a dielectric 
fluid before they separate to form the arc. 
Another object is to provide a pump means 

in which energy can be stored by the closing 
movement of the switch, whereby this energy can 
be released to produce a flow of dielectric fluid 
When the circuit breaker is tripped. 

Still further objects of the invention lie in the 
structural details, the position and the point 
of discharge of the pump means, and in the 
other features of the invention which will be evi 
dent to those skilled in the art from the follow 
ing description of selected embodiments of the 
invention. 

Referring to the drawings, 
Fig. is a vertical cross-sectional view of an 

arc-quenching unit illustrating one embodiment; 
of the invention, the contact members being in 
closed-switch position. 

Fig. 2 is a fragmentary cross-sectional view 
Similar to Fig. 1, showing the contact members 
in a position assumed during the circuit-inter 
rupting movement. 

Fig. 3 is a sectional view similar to Fig. 2, 
showing the contact members in a later-assumed 
position during the current-interruption cycle. 

Fig. 4 is an end view of the arc-quenching 
unit, taken as indicated by the line 4-4 of Fig. 2. 

Fig. 5 is a sectional view taken as indicated 
by the line 5-5 of Fig. 1. 

Fig. 6 is a vertical cross-sectional view similar 
to Fig. i. except showing the contact members 
in a position assumed during the circuit-inter 
l'upting in OWeinent, illustrating an alternative 
embodiment of the invention. 

Fig. is a vertical cross-sectional view of a 
complete circuit breaker embodying the inven 
tion. 

Sig. 8 is an end view of some of the mecha   



2 
nism of Fig. 7, taken on the line - of Fig. 7. 

Fig. 9 is a cross-sectional view taken along the 
line 9-9 of Fig. 7. 
Referring particularly to Fig. 1, I have shown 

an arc-quenching unit, indicated generally by 
the numeral e, as including an open-ended and 
relatively thick tube i? preferably formed of 
insulating material, such as fiber, Bakelite, or 
various ceramic materials. This tube can be 
of any suitable shape but is shown as being cir 
cular in cross section. Generally speaking, it 
comprises a main passage 2 (see Fig. 4), which 
is preferably baffled in such manner as to form 
numerous longitudinal passages 3 (Fig. 1), the 
entire arc-quenching unit being preferably sub 
merged in a dielectric fludd, which, for example, 
may be a high resistance oil. 
To form the longitudinal passages I prefer 

to utilize a plurality of bafles. held in spaced 
relationship by spacers B, these bafles and 
spacers being preferably of such length as to 
extend throughout the length of the tube , the 
baffles being of such width as to traverse the 
main passage 2, as best shown in Fig. 4. Each 
bafle 5 is substantially imperforate except for 
openings 8 (Fig. 5) adapted to receive and being 
only slightly larger than the contact members to 
be hereinafter described. These openings of 
the various baffles are in alignment with each 
other to form operating zones through which the 
contact members may move. 

In the embodiment shown in Fig. 1, three sets 
of contact members are disclosed, the end sets 
being indicated by the numerals 23 and 24 and 
being hereinafter termed interrupting sets of 
contact members, and the intermediate set being 
indicated by the numeral 25 and comprising a 
generating set of contact members. The set 23 
comprises essentially first and second contact 
members 28 and 29 to be hereinafter described 
in greater detail, while the set 24 comprises first 
and second contact members 30 and 8. Sim 
ilarly, the set 25 comprises first and second con 
tact members 32 and 33. The contact members 
29, 3 ?, and 33 are adapted to be moved in the 
operating zones defined by the openings 8. 
The longitudinal passages 3 are traversed by 

the contact members 29, 3, and 33, and these 
longitudinal passages are preferably formed by 
the spacers 6 in the manner best shown in Fig. 
5. As there shown, each spacer comprises com 
plementary elements 35 and 36 separated from 
each other to define one of the longitudinal pas 
sages 3 which is bounded by the walls of the 
elements 35 and 36 and the surfaces of the ad 
jacent baffles 5. The elements 35 and 36 are 
arcuately enlarged in the zone of the contact 
member 33 to form a chamber 3 extending 
around this contact member. A more restricted 
zone 38 communicates between the chamber 37 
and an enlarged chamber 39, while a similar re 
stricted zone 40 extends from the enlarged cham 
ber 39 to the vicinity of the contact member 29. 
A. throat if and an exit portion 42 complete the 
passage 3, the portion 42 being in open com 
munication with the surrounding dielectric fluid. 
The complementary elements 35 and 36 are sin 
ilarly formed in the zone between the contact 
members 3 and 33 so as to be symmetrical about 
the latter. Correspondingly, each longitudinal 
passage 3 in effect traverses the operating zone 
occupied by each of the contact members 29, 3 , 
and 33. It will be understood that a similar lon 
gitudinal passage 3 is formed between each of 
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2,292,547 
some portions of the longitudinal passages 
will be less toward the upper and lower portions 
of the arc-quenching unit due to the cylindrical 
configuration of the tube . 

Also, it should be noted that above and below 
the baffles and spacers, are disposed upper 
and lower faller elements 4S and 48. I have found 
it preferable to cut away a portion of the upper 
filler element 4 to form an enlarged chamber 

on each side of the generating set of con 
tacts 2. This enlargement is particularly useful 
in the uppermost longitudinal passage and serves 
as a storage for dielectric fluid. It will be un 
derstood that this uppermost longitudinal pas 
sage, as well as the corresponding lowermost ion 

udinal passage, is defined by suitable spacers 
By means to be hereinafter-described in detail, 

the contact members 29, 8, and 38 are adapted 
to be substantially simultaneously withdrawn 
from the operating zones defined by the openings 
8. When the circuit breaker is closed, these 
contact members are in the position shown in 
Fig. 1, and in moving toward open-switch posi 
tion they assume the intermediate positions in 
dicated in Figs. 2 and 3. The maximum retrac 
tion of these contact members is indicated by the 
dotted lines 49 of Fig. 3, in which position they 
are substantially clear of the longitudinal pas 
sages 3. In the event that complete withdrawal 
is desired, tapered portions 50 of the tube will 
guide these contact members into the proper 
zones during the first portion of the switch-clos 
ing movement. 

It is usually desirable to connect the three sets 
of contact members in series with the circuit to 
be interrupted. In Fig. 1 the first contact mem 
ber 28 may be connected to the circuit to be in 
terrupted through a conductor 52, in which event 
the current will flow downward through the set 
of contact members 23 and be conducted to the 
set 25 through a conductor 53, moving upward 
through the set 25 and through a conductor S4 
to the set 24, and returning to the circuit to be 
interrupted. Suitable electrostatic shields B 
may be disposed at the lower end of each of the 
contact members 29, 3 f, and 83, and likewise at 
the upper ends of the contact members 28, 3D, 
and 2 if desired, for equalization of stress and 
prevention of arcing or corona discharge from 
sharp edges. 

In the preferred embodiment of the invention, 
both contact members of each set are movable. 
By way of example, it is desired that the contact 
member 28 should follow the contact member 28 
until the engaging surfaces reach the first lon 
gitudinal passage 3, after which further move 
ment of the contact member 28 is resisted so that 
further retraction of the contact member 2 
will form a gap between these members and es 
tablish an arc. It is desired to interrupt this arc 
by flowing transversely into the gap at high ve 
locity a stream of dielectric fluid. The present 
invention contemplates the use of both elec 
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trically and mechanically-induced pressure 
surges to set up such a blast of dielectric fluid. 
The electrically-induced pressure surge is de 
veloped by the generating set of contact men 
bers 25, and when an arc forms therebetween, a 
violent pressure surge is developed which forces 
outward along the upper longitudinal passage 
streams of dielectric fluid moving respectively 
toward the contact members 2 and 8 and into 
the gaps thereadjacent. However, this electrical 

the baffles 5 even though the distance across ly-induced pressure surge is usually of short du 
  



2,292. 34. 
ration. By way of explanation, the arc for rais23 
between the generating set of contact menkers 
wig vaporize a portiora of the dielectric fluid 2.2d 
forgi, a high pressure gas guitable which, taggi. 
expsading, forces dielectric fluid ahead toward 
the interrupting Sets of CO28t, Sexage:S. Foys 
ever, as soon as this gas subble is forged, he 
arc has a tendency to persisi, through the gas 
and not to be contacted by fresh electric filid. 
It is one feature of the present, invention that 
sciditional dielectric fluid can ca fed to 3, posi 
tion 3djacent this gap to 28 yagorized loy the 
heat of the arc and thus poorg aid interasiy 

5 

the Sow of dielectric fluid to the interrupting 
sets of contact members. Likewise, it is 2, Sea 
tire of the invention that he arcs between the 
contact; members of the interrupting sets ca, 
be fed with additional dielectric gitid to cool 32nd 
querch these arcs. 
To feed additionai dielectric fiuid to such arcs, 

E. prefer to use a pump means 2.SSociated with 
one or more of the sets of contact nearbers 23, 
28, and 25. As shown in i, 2, pring RealS, 
indicated generally by the numeral. 68, is asso 
cisted with each of these sets. At Will be Sui 
ficient, to describe garticularly the pump neas 
associated with tae set 23, it being understood 
that the remaining pump means are of similar 
construction. . . . 

Essentially, the pump means 6 comprises sta 
tionary and movable elexertS co-operating in 
defining a pressure zone 63. She construction 
illustrated includes a housing 36 defining a cyl 
inder 65 bounded at its lower end by a wali (56 
which provides an opening S only slightly larger 
in diameter than the contact ember 29 so as 
to restrict iow of dielectric fluid from the high 
pressure zone along the contact member 29 and 
toward the passages A3. Closing the upper end 
of the cylinder $5 and forming a part of the 
housing 64 is a detachable cover 58 providing a 
dome 39 through which the contact member 28 
may move. 
The movable element of the pump means may 

comprise a piston which is actuated by the 
first contact member 23. Ouring upward move 
ment of this pistor the volume of the pressure 
ZOne 53 is increased and dielectric fluid will flow 
thereinto through an intake means which may 
comprise one or more check valves a cooperat 
ing with corresponding ports in the piston as 
show (or in the housing Es) and being spring 
actuated in a nanner not disclosed out well known 
in the art, so as to close these ports upon down 
Ward overnent of the piston. In the for: 
show the dielectic fluid noving through this 
intake means is supplied from the Zone above 
the piston which in turn communicates with the 
Surrounding dielectric fluid through One or more 
vents 3. 

In the pump means shown, the piston ( pro 
vides an opening which slidably receives the first 
contact member 28. A spring means is provided 
for controlling the movement or position of the 
pistor with respect to this contact, Emember. It 
is preferred to use a spring for biasing this pis 
ton in a direction tending to reduce the vol 
ume of the pressure zone 63. A spring 74 serves 
in this capacity and extends upward in the dome 
69, the lower end of this spring contacting the 
piston 76 so that upward movement of this pis 
ton compresses the spring. 

In this embodiment of the invention, down 
ward movement of the first contact member is 
limited by a shoulder or ledge 5 which engages 
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She wall 63 is sealing relatio with the 53332 

Upward noverneat, of the pisax C is execis 
tigrough use of any stilitale intege gaugis ig 
Scing etween the co: Esc. Alexaaz 33 &Y. 
pistoia. 3y '78.37 of eSK&Eple, liais interengaging 
Izaeans Saay cozia:3zise 2, shoulder is Kosrael. O: 
the first, contaa, thenoes' between upper art. 
owes' sections ereos og diffei'ext diameter. 
Whe tha soilde 3 Smoves giviaci to exaga.go 
the lower erad of the pisto2. 8, the coatact, Stein 
Rei 23 and the pistol () will Rove upward as 8. 
unit, and tine tipward anovement of the pisto 
will congress the spring 5. 
An alliziliary congression spring a nay be dis 

posed foetween tie isdge 25 32nd pistora G. In 
some instances, the shoulder 6 can be eliminated 
and reliance placed e2irely tigo copression or 
cognpaction of the aus Kiiary spring in glowing 
the piston G upward, in which event the piston 
will nove under the action of one or the other 
of the Springs and Wil, in effect, float therebe 
tween, Osually, however, it is preferred to use 
both the shoulder 6 and the auxiliary spring 
and to design the ai,xiliary Spring so that the 
inecessary conpressive Sorce is less than that 'e- 
quired to compress the spring 4. The auxiliary 
spying Eli Inay serve to Kaaintain the contact 
thenbers 28 and 29 in pressural engagement dur 
ing their joint downward movement, for it forces 
the first, contact mesaker 38 downward against 
the second contact meinber even though the pis 
to 6) is retained it upper position by entrap 
ment of dielectric fiyid in the pressure zone 83. 
En the preferred desigga, the shoulder 6 is of 
such length that the auxiliary spring is never 
conpletely congracted. 
With the puring neains just described, it is poS 

sible to stoie energy which can be quickly re 
leased when the circuit breaker is tripped. This 
energy is stored, or, in other Words, the pinp 
means is 'cocked' by govement of the second 
contact in ember 29. Sor example, when this sec 
ond contact, Rember is in open-Switch position 
a 2d it is desired to close the circuit breaker, 
movement of this contact member from the posi 
tion shown in Fig. 3 to the position shown in Sig. 
2 will bring it into pressural engage:nent with the 
list contact Yaeniser 28. Furthex upward nove 
EReint, of the second coxaci, meiner 29 will rove 
the first, contact inexacer 28 upwardly therewith. 
Assuring that the piston is in a lower posi 
tion, this upward moveinent will be transmitted 
to the 2iston by the interengaging ineans to ill 
the pressure zone 33 with dielectric fluid. It will 
be apparent, however, that this interengaging 
Re2S does not prevent rapid downward nove 
ment of the first contact member 28 upon trip 
ping of the circuit breaker even though the pis 
ton a 3 is held upward by dielectric fluid filling 
the pressure zone 63. 
As Soon as the circuit breaker is tripped, the 

contact inenbers nove downward in pressura 
eigagement until the ledge 5 engages the lower 
wall $6 of the housing 63, at which time the con 
tact members 28 and 29 are in the position shown 
in Fig. 2. Continued movement of the contact 
member 28 forms the gap. It is preferred to 
form the ledge 5 in Such manner as to close 
and effectively seal the small annular space be 
tween the contact member 29 and the opening 
3. Correspondingly, when the contact members 

& 

and the piston are in the interraediate position 
shown in Fig. 2, the dielectric fluid in the pres 
sure zone 33 will be in effect entrapped therein   



4 
except for escape through the means to be pres 
ently described. On the other hand, before seal 
ing engagement between the ledge T 5 and the 
wall 66 takes place, the circuit breaker may be 
So designed as to produce a small flow of dielec 
tric fluid from the pressure zone 63 through the 
opening 6 to lave the contact members prior to 
the time they separate. 
The pressure in the pressure zone 63, when the 

elements are in the position shown in Fig. 2, is 
used to deliver a stream of dielectric fluid to a 
point adjacent the gap and, in the embodiment 
shown, into the first longitudinal passage 3. 
This is accomplished by a passage communicat 
ing with the pressure zone 63 and discharging 
dielectric fluid adjacent the gap. In the em 
bodiment of Fig. I this passage is indicated by 
the numeral 80 and is formed by intersecting 
longitudinal and transverse bores in the contact 
member 28. In this embodiment, it will be clear 
that the engaging surfaces of the first and second 
contact members 28 and 29 form - an effective 
seal preventing flow of dielectric fluid through 
the passage 80 until such time as the second con 
tact member 29 separates from the first contact 
member 28. This system is of particular advan 
tage in that the flow of dielectric fluid is deliv 
ered centrally into the gap and, in escaping 
therefron, must come into contact with the arc 
therein. This cools the arc and insures rapid 
quenching thereof. 
The pump means 60 adjacent the sets of con 

, tacts 24 and 25 act in a similar manner. In ad 
dition, however, the pump means associated with 
the set 25 cooperates novelly with the interrupt 
ing sets 23 and 24 in that it delivers a stream of 
dielectric fluid to the arc between this generat 
ing set of contact members, and continues this 
delivery to force dielectric fluid outward through 
the passages in accumulating sequence, thus in 
Suring that the gaps between the interrupting 
sets of contact members 23 and 24 will be filled 
with transverse jets of dielectric fluid regardless 
of the length of these gaps. In addition, it will 
be apparent that the contact member 33 of the 
generating set 25 acts as a valve to open the dif 
ferent passages 3 successively and in so doing 
draws the arc into the vicinity of the dielectric 
fluid retained in the several chambers 37, thus 
further increasing the dielectric fluid available 
for vaporization and generation of pressure act 
ing to force dielectric fluid along the several pas 
sages 3 toward the interrupting sets 23 and 24. 

It will be apparent that the flow of dielectric 
fluid from the pressure zone 63 will continue for 
a time determined by numerous factors including 
the strength of the spring 74 and the throttling 
action of the passage 8. It is preferred to con 
tinue this flow into the several gaps until the 
contact members 29, 3, and 33 have assumed 
their maximum-retracted position which, in the 
embodiment shown, is represented by the dotted 
lines 49 of Fig. 3. The invention thus insures 
an adequate delivery of dielectric fluid to the 
gaps even though, as is sometimes the case in 
interrupting currents of relatively low magni 
tude, the arc continues for several cycles if an 
alternating current circuit is being interrupted. 

It is preferred to Open the generating set of 
contact members 25 slightly ahead of the time 
that the interrupting sets 23 and 24 open. This 
condition is shown in Fig. 2 and insures an elec 
trically-induced flow of dielectric fluid across the 
interrupting sets 23 and 24 at the instant of sep 
aration. On the other hand, it is sometimes 
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member 28 or 29 through the opening 67. 

2,292,547 
difficult to force a stream of dielectric fluid 
through a gap as small as % inch between the 
contact members 28 and 29, particularly if the 
diameter of these contacts is considerably larger. 
The pump means 60 associated with these con 
tact members will, however, forcibly move di 
electric fluid into the gap even at this small 
spacing of the contact members, and as soon as 
the gap lengthens, the transverse flow induced 
by the generating set is available for cooling 
and sweeping the arc from the gap between the 
interrupting set. 
An alternative embodiment of the invention is 

shown in Fig. 6, which resembles, in structural 
details, the form shown in Fig. 1 except that 
a different form of passage 80 is shown and a 
different means is used for stopping the motion 
of the first contact member 32 of the generating 
set 25. In this embodiment the contact mem. 
ber 2 follows the contact member 33 until a 
nut threaded to the former engages the dome 
6. This engagement takes place just prior to 
the time that the ledge T5 engages the lower 
wall of the housing 64 so that in this embodi 
ment a small portion of the dielectric fluid en 
trapped in the pressure zone 63 may continue to 
flow downward immediately around the contact 

A 
similar construction can be used in the form of 
the invention shown in Figs. 1 to 5. 
The passage 80' shown in Fig. 6 is external 

of the first contact member 28, for example. 
Referring particularly to the interrupting set of 
contact members 23, the passage 80' is formed 
through the wall 66 and the material of the 
tube fl, being preferably inclined so as to be 
directed into a space 88 formed by the mem 
ber 45. The position and inclination of this 
passage 80' are such that it discharges adjacent 
the gap between the contact members 28 and 
29, and, further, it is preferred that the direc 
tion of discharge be toward the corresponding 
outer end of the tube il, as best shown in Fig. 
6. Likewise, the passage 80' of the other inter 
rupting set 24 is inclined to discharge toward the 
other end of the tube . The pump means 
associated with the generating set of contact 
members 25 preferably affords a plurality of 
passages 80' inclined to intersect at or near the 
axis of movement of the contact member 33. 
On the other hand, only one such passage can be 
used in some instances, or an internal passage 
such as shown in Fig. 1 can be employed in this 
connection. Likewise, it will be understood that 
both internal and external passages on any or 
all of the sets 28, 24, or 2S can be employed 
without departing from the spirit of this inven 
tion. 
The invention is not limited to the use of a 

plurality of sets of contact members even though 
it has been thus disclosed. Advantageous results 
accrue from the use of a pump means on a sin- . 
gle set of contact members. On the other hand, 
in interrupting high voltage circuits, it is often 
desirable to use a plurality of sets, and in some 
instances to employ a plurality of arc-quench 
ing units of the type shown in Fig. 1. Fig. 7 
illustrates two such arc-quenching units enclosed 
in a tank 00 and indicated respectively by the 
numerals O' and O'. A high voltage bushing 

extends downward in the tank and supports 
the arc-quenching unit 0'. This support may 
comprise a member 02 having arms OS extend 
ing outward to support tubes. 04 formed of in 
sulating material. These tubes are connected to 

  



2. 
shields 9G similiar to those indicated by the Eite 
mera 56 in Fig. but being suitably sectired to 
the tube . 
ducting rod a 36, best sinown in Fig. 3, whiti. 
in turn is connected by a conductor GT, similar 
to the coasiuctor 62 of Fig. A tos (Ee of the CO2 
tact, nenbers, for example, the cost&ct Raes - 
ber 28, 
The other aire-quencining unit 3' is sigilarly 

supported frogs, bushing which, being diag 
onely disclosed with reference to the bishing 
ag, is only partially shown in Fig. 2. The co 
ductor 3 in his instance is electrically COC 
nected to that one of the contact Energers which 
is diagonally opposite the contact. Reiber to 
which the conductor G6 is connected. 
The six contact members are moved simult&- 

Aeously by a cross-arm construction 8 S to Winich 
they are connected, this cross-arm being moved 
up and down by any suitable real as, Suica as a 
crank (6 pivoted to the tank at and con 
nected to any suitable tripping and resetting 
mechanism disposed outside, the tank. 

In Fig. 9 the six lower contact negabe's are 
indicated by the numerals 2 to 25 respectively 
for the purpose of tracing the circuit. Current 
may move down through the conductor 66 of 
the oushing GG, flowing downward through the 
first set of interrupting contacts, tinence from 
the contact member 20 through a conductor A28 
(corresponding to the conductor 53 of Fig. 1), 
to the contact member 2, and thence upward 
through the generating set of contacts, thence 
through a conductor (not shown in Fig. 9) cor 
responding to the conductor 54 of Fig. , the 
current then flowing downward through the re 
maining interrupting set to the contact member 
22. An electrically conducting arm. 29 form 
ing a part of the cross-arm structure 65 carries 
the current diagonally across the tank to the con 
tact member 23, whence it flows upward, acroSS 
and downward to the contact member 26, 
thence through conductor 30 to the contact 
member 25, and thence upward through the cor 
responding upper contact member which is con 
nected to the conductor 06’ of the bushing 94'. 
The remaining arms 32 and 33 of the CroSS-arin 
structure 5 are formed of wood or other in 
sulating material so that current is not con 
ducted thereby. This manner of conducting the 
current in series through a plurality of Sets of 
contacts has been found very advantageous in 
circuit breaker design, 
While the invention has been described with 

reference to two preferred embodiments and with 
reference to a tank-type circuit breaker, it Will 
ba clear that the invention is not limited thereby 
and finds applications in various types of circuit 
breakers. 

I claim as my invention: 
1. In a high-voltage circuit breaker adapted 

to interrupt a circuit by forming and extinguish 
ing an arc in a zone containing a dielectric fiuid, 
the combination of: a first contact member elec 
trically connected to said circuit; a second con 
tact member electrically connected to said circuit 
and normally engaging said first contact men 
ber to close said circuit; means for novably 
mounting said second contact member for move 
ment away from said first contact member to 
form a gap therebetween; means for novably 
mounting said first contact member for limited 
movement while in engagement with Said Second 
contact member. and before separation there 
from; pump means comprising stationary and 
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anovaoie elements cooperating in defining a pres 
Stage Zoie Containing a portion of said dielectric 
iii.; near as for Operatively connecting said: 
Klovebie elenest and said first contact neine: 
&O tici Lig 8). Yessure in Said pressure zone citiz. 
i:25 SSidi initécs noverient; and walls designing 
& 32.SSage CORE (2nicating with said pressure zone 
&nd discinarging at a position adjacent, said gas 
for conducting dielectric fluid to said gap. 

2. En a high-voltage circuit breaker adapted to 
intaripi & circuit by forgining 2nd extinguishing 
an arc is a zone containing a dielectric fluid, the 
CORai Sion of: pump neas including station. 
2,337 aid Rov2.he elements coogetating i? desi. 
ing a pressure zone containing a dielectric guid; 
2, first Contact meinbei connected to said circuit, 
22d operatively aSSociated with said Giovable ele 
Enent to move Sarne Wheia Said first contact men 
cer is ignoved; a Second contact member coin. 
Inected to said circuit; actuating means for mov 
ing saici Second contact Snenber into engagement 
With Said first contact member and thus into 
operative relation with said movable element of 
Said pushp (neans and for Enowing said second 
Contaci, member entirely away from Said first, 
contact member to form a gap therebetween; and 
Walls defining a passage coininunicating with 
Said pressure Zone and discharging dielectric 
fiuid therefrom at a position adjacent said gap. 

3. In a high-voltage circuit breaker adapted 
to interrupt a circuit by forning and extinguish 
ing an arc in 8, Zone containing a dielectric fluid, 
the conbination of: pump neans including sta 
tionary and movable elements cooperating in de 
fining a pressure Zone; means for biasing said 
movable element of said pump means in a direc 
tion tending to decrease the volume of said pres 
Sure Zone; a first movable contact member con 
rected to said circuit for retracting said movable 
element against the action of said biasing means 
to increase the volune of said pressure zone; in 
take means for delivering dielectric fluid to said 
preSSure Zone when the volume of Said pressure 
2One increases; a restricted discharge means for 
discharging dielectric fiuid from said pressure 
2One When the Volume thereof decreases; a sec 
Ond contact Anember connected to said circuit; 
and means for moving said second contact mem 
bef into and from engagement with said first 
contact nerabar, Said movement of said second 
contact menber being Sufficient to move said 
first contact member enough to retract said mov 
abie eleinent of said pump means. 

4. in a high-voltage circuit breaker adapted to 
interrupt a circuit by forming and extinguishing 
an arc in a Zone containing a dielectric fluid, 
the combination of: pump means including sta 
tionary and movable elements cooperating in de 
ining a pressure zone containing dielectric fluid; 
first and Second movable contact members re 
Spectively connected to said circuit and engaging 
to complete said circuit; means for moving said 
first and Second contact members together and in 
engagement with each other for a fraction of 
the locus of motion of said second contact mem 
ber and for then retarding the motion of said 
first contact member whereby continued move 
ment of Said second contact member forms a gap 
between said contact members; walls defining a 
passage communicating with said pressure zone 
and discharging adjacent said gap; and means 
for maintaining a flow of dielectric fluid from 
said pressure Zone along and from said passage 
substantially throughout the time that said sec 
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ond contact member is moving to increase the 
distance across said gap. 

5. In a high-voltage circuit breaker adapted 
to interrupt a circuit by forming and extinguish 
ing an arc in a Zone containing a dielectric fluid, 
the combination of: a pair of members defining 
a longitudinal passage containing dielectric fluid 
and providing aligned openings; a first contact 
member of a size to be extensible through One 
of said openings; means for Innovably mounting 
said first contact member in alignment with said 
one of said openings to move toward and away 
from this opening, Said means including means 
for preventing any movement of Said first contact 
member entirely through said longitudinal pas 
sage; a second contact member extensible 
through said openings to engage Said first con 
tact member and retractible entirely from said 
longitudinal passage whereby Said contact mem 
bers separate in said passage to form a gap; 
pump means including stationary and movable 
elements cooperating in defining a pressure Zone 
containing dielectric fluid; and means for deliv 
ering a stream of dielectric fluid from said pres 
sure zone to said gap when said second contact 
member is retracted from engagement with said 
first contact member, Said means including Walls 
defining a passage communicating with said 
pressure zone and discharging dielectric fluid 
therefron into said longitudinal passage at a po 
sition adjacent said gap. 

6. In a high-voltage circuit breaker adapted 
to interrupt a circuit, the combination of: a pump 
means including a housing providing a cylinder 
and a piston in said cylinder defining a pressure 
zone which varies in volume when said piston is 
moved; spring means for biasing said piston in a 
direction to reduce the volume of said pressure 
zone; intake means for delivering dielectric fluid 
to said pressure zone when the volume thereof in 
creases; means for moving said piston, said 
means including a movable first contact member; 
a second contact member movable into engage 
ment with said first contact member to move 
same to compress said spring and movable away 
from said first contact member to form a gap; 
and Walls defining a passage communicating with 
said pressure Zone for discharging a stream of 
dielectric fluid at a position adjacent said gap, 
said stream being impelled by said spring means. 

7. A combination as defined in claim 6 includ 
ing an auxiliary spring disposed operatively be 
tween said first contact member and said piston 
to be compressed therebetween, whereby said 
auxiliary spring tends to force said first contact 
member toward said second contact member, and 
including means for limiting the extent of move 
ment of said first contact member to permit said 
second contact member to separate therefrom to 
form said gap. 

8. A combination as defined in claim 6 in which 
said piston provides an opening and in which 
said first contact member slidably extends 
through said opening, and including interengag 
ing means acting between said piston and said 
first contact member to move said piston along 
with said first contact member to Compress said 
spring means, said interengaging means permit 
ting free movement of said first contact member 
in an opposite direction. 

9. A combination as defined in claim 6 in which 
said piston provides an opening and in which said 
first contact member slidably extends through 
said opening, and including interengaging means 
acting between said piston and Said first contact 
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member to move said piston along with said first 
contact member to compress said spring means, 
said interengaging means permitting free move 
ment of said first contact member in an oppo 
site direction, and including an auxiliary spring 
acting between said first contact member and 
Said piston be compressed prior to the time said 
interengaging means acts to move said piston 
along with said first contact member. 

10. In a high-voltage circuit breaker adapted 
to interrupt a circuit, the combination of: two 
contact members connected to said circuit and 
separable to form a gap when it is desired to in 
terrupt said circuit; a pump means providing a 
preSSre 20e around One of said contact men 
bers and containing a dielectric fluid; and walls 
defining a passage extending outward at one end 
to communirate with said pressure zone and ex 
tending in rnally of said one of said contact 
members tu openly communicate with said gap 
to force dielectric fluid thereinto when said gap 
is formed. 

11. In a high-voltage circuit breaker adapted 
to interrupt a circuit, the combination of: two 
contact members connected to said circuit and 
separab) to form a gap when it is desired to in 
terrupt said circuit; a pump means providing a 
pressure Zone containing a dielectric fluid; and 
walls defining a passage communicating at one 
end with said pressure zone and extending inter 
naily of One of said contact members to con 
municate openly with said gap to force dielectric 
fluid thereinto when said gap is formed, said in 
ternally-passaged contact member and said other 
of said contact members providing contact sur 
faces engaging each other in sealing relationship 
until said gap is formed to prevent substantially 
any of said dielectric fluid from escaping through 
Said passage until said contact menbers separate 
to form said gap. 

12. In a high-voltage circuit breaker adapted 
to interrupt a circuit, the combination of: pump 
means including movable and stationary ele 
ments cooperating in defining a pressure zone 
containing a dielectric fluid, said stationary ele 
ment providing an opening; spring means for 
biasing said movable element in a direction to 
decrease the volume of said pressure zone; a first 
contact member movably extending through said 
Opening into said pressure Zone to actuate said 
movable element in a manner to compress said 
Spring means, there being a small space between 
Said first contact member and the walls of said 
Opening; a second contact member movable into 
engagement with said first contact member to 
move same to compress said spring; and stop 
means for limiting the extent of movement of 
said first contact member while in engagement 
with said second contact member to permit said 
second contact member to move away from said 
first Contact member to form a gap, 

13. A combination as defined in claim 12 in 
which said stop means includes a shoulder on 
said second contact member novable into en 
gagement with said stationary element and ex 
tending outward to seal said small space against 
discharge of dielectric fluid therehrough. 

14. In a high-voltage circuit breaker adapted 
to interrupt a circuit, the combination of: two 
contact members connected to said circuit and 
separable to form a gap When it is desired to in 
terrupt said circuit, one of said contact members 
providing a passage with an exit portion opening 
on said gap and providing an annular contact 
ing surface around said exit portion of said pas 
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sage, the other of said contact members being 
imperforate to provide a contacting surface ex 
tending across said exit portion of said passage 
and also across said annular contacting surface 
whereby when said contacting surfaces are in 
engagement said passage is effectively sealed; 
and means for delivering a dielectric fluid under 
pressure to said passage at an instant of time 
prior to the separation of said contacting sur 
faces to form said gap and continuing until said 
gap is formed, the engagement between said con 
tacting surfaces substantially sealing said pas 
sage to prevent escape of dielectric fluid there 
from until said gap is formed, said means acting 
upon formation of said gap to permit flow of Said 
dielectric fluid under pressure along said passage 

and toward said imperforate contacting surface 
to spread said dielectric fluid outward to sweep 
acroSS Said annular contacting surface and thus 
across the arc terminating at some portion of 
this. annular surface. 

15. A combination as defined in claim 14, in 
which said means includes a variable-volume 
chamber containing a dielectric fluid, and in 
cludes means for decreasing the Volume of Said 

l0 chamber to build up a pressure therein prior to 
the Separation of said contacting Surfaces and 
for continuing to decrease the volume of said 
chamber after said gapisformed to force a stream 
of said dielectric fluid through and along said 

15 passage to contact said arc. 
ERNEST K. SADLER, 

  


