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?hisinvention relatesto circuitinterruptersingeneral, 
and,more particulary,to contact structures and Operat 
ing arrangements therefor, 
Ageneral object of myinventionisto provideamore 

efective arc-extinguishing structure than has been pro 
Vided heretofore, 
Amore Specific objectis to provide an improvedand 

mCre efective contact arrangement for a circuit inter 
Tupter,which wil render its operation more eficientin 
àSe? 

Sil another object of my invention is to provide a 
m9re efective arc-extinguishingstructure utilizingaplu 
raity of arcing contacts and a cooperating Shunting pair 
of main contacts with improved means*for actuating 
the contact Structurein a highlyefective manner. 
My invention has particular value as applied to a 

highyotage type of circuitinterrupter,especialy one of 
the iquid breaktype,in whichapair of arc-extinguishing 
units are Submerged within liquid in a tank Structure, 
and the contact *angement involves a movable bridg ing contact assemblage Suchinterruptersare frequently 
caled upon to carry considerable Ioad current,for ex 
ample,2000 amperes,and,if arcing contacts were to 
Carrythis Value of current continuously,itwould necessi 
tate their being of considerable size,which would de 
Crease their eficiency during the interrupting operation, 
ft has been,therefore,common practice to provide ex 
ternaly of the extinguishing units cooperating pairs of 
*ain contacts shunting the arcing contacts,which,in 
the closed-circuit position ofthe device,carry practically 
all of the current. - 
Whentheinterrupteristo be opened,the maincurrent 

carrying contacts are arranged,usualy by a lost-motion 
Connection with the actuating means,to separatepriorto 
the Separation of the arcing contacts,Thus,thecurrent 
is caused to fow through the arcing contacts upon the 
separation of the main contacts. Subsequenty,when 
the arcing contacts Separate,the arc is drawn thereon, 
and the arcing contacts have the Sole function ofinter 
rupting the circuit,usualyin a Suitable arc-extinguishing 
device,AS a reSult,the main contacts are never caled 
upon to break the arc;their surfaces,therefore,remain 
clean and unpitted,with the result that they are ingood 
condition to carry the ful-load current when the inter 
rupter is closed. With Such arrangements considerable 
dead time in parting main contacts,contact shock on 
opening and contact bounce on closing have,in the past, 
been prevalent,ít is,therefore,a further object of my 
invention to provide Structure Which will Solve Such 
problems. - 

Aithough I shallillustrate and describe features of my 
invention as applied to a commercial type of liquid break 
circuitinterrupteradapted for 69 kv.,2000 amperes con 
tinuous current,it is to be clearly understood that cer 
tain features of my invention haye ready application to 
other circuit interrupters of widely diferent-types for 
either low-Yoltage or high-voltage Service. 
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Further objects and advantages will readily become 

apparent upon reading the following Specification,taken 
in conjunctionwith the accompanying drawingS,in Which: 

Figure 1 is a Side elevational view,partially in Sec 
tion, of a tank-type, liquid-break circuit interrupter em 
bodying my invention,the contact structure being shown 
in the closed-circuitpcsition; 

Fig,2is an enlarged view of a portion of the bridging 
contact Structure of the interrupter of Fig,1,with a por 
tion of the actuating mechanism therefor,the contact 
Structure being Shown in the closed-circuit position; 
Fig,3 is a vertical Sectional view taken through the 

bridging contact Structure of Fig.2 alongthe line III?III 
thereof; 
Fig,4is a view similar to Fig,3,but illustrating the 

position of the severalparts in the fuly open-circuit po 
sition of the interrupter; 
Fig,5is a top plan view of one of the two main con 

tact bridging members; 
Fig,6 is a Side elevational view of the main contact 

bridging member of Fig,5; 
Fig.7is a bottom plan view of a portion of the main 

contact bridging member Shown in Fig.6; 
Fig,8 is an elevational view of the piston or plunger 

utilized in the dash-pot device of my invention,as shown in Fig.2; 
Fig.9 is a Somewhat diagrammatic view of a modifica 

tion of my invention in which the plunger piston is se 
cured to the main movable contact structure directly,the 
contacts being illustrated in the closed circuit position; 
Fig,10is a vertical Sectional view taken along the line 

X?X of Fig,9; 
Fig,11 illustrates a further modification of my inven 

tion in which the dash-pot device is associated with the 
relatively Stationary main contact structure and the sup 
porttherefor,the contactstructure beingilustratedinthe 
cloSed circuit position;and 
Fig.12 illustrates still a further modification of my 

invention in which the dash-pot device is associated with 
the relatively Stationary main contact Structure,the con 
tacts being Shown in the closed circuit position. 

Referring to the drawings,and more particularly to 
Fig.1 thereof,the reference numeral 1 designates atank 
filled to the level2 with a Suitable arc-extinguishingfluid, 
Such as circuit breaker oil 3. Extending downwardly 
through the top cover 4 of the tank 1 are apair ofiden 
tical terminal bushings 5,preferably of the condenser 
type. Secured to the lower end of each terminal bushing 
5 is an arc-extinguishing unit,generaly designated by 
the reference numeral 6. 

Generally,each arc-extinguishing unit 6is of the type 
which establishes a pressure-generating arc and an in 
terrupting arc. The contact structure for each unit 6 
includes a pivotally-mounted,pressure-generating contact 
7,an intermediate contact 8,Spring-biased downwardly 
to a limitedextent by a battery of coilcompressionsprings 
9(Fig.2),and a lower movable interrupting contact10. 
The two interrupting contacts 10 for the two units 6are 
positioned at opposite extremities of a movable main 
bridgingcontactassemblage11,whichis actuatedrecipro 
callyin a vertical direction by an actuating means12. in 
the particular interrupter shown in Fig,1,the actuating 
means 12is a Straight-line lever mechanism disposed be 
tween a pair of Support plates 13,14welded to the top 
cover 4. The aforesaid lever mechanism is operated by 
a horizontally extendingpull rod(not Shown),which ex 
tends across the tops of a plurality of tanks forathree 
phase installation,as will be well understood by those 
Skiled in the art. 
The actuating means 12 includes an insulating1ift rod 

?5,which moves up and down,and to which is secured 
atits lowerend a pair of metal plates16,between which 
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is welded a metalic bar17. As shown more clearlyin 
Fig.2 of the drawings,the metalic bar ?7 has a pair of 
apertureS 18 provided therethrough adjacent its outer 
ends,throughwhich pass threaded supportstuds19. The 
studs 19 are integraly formed with base-blockportions 
20,in turn welded to a horizontaly extending metalic 
brace21. The brace2?,as wellas the blockportions26, 
are.bolted by bolts 22 between a pair of conducting 
bridgingplates 23. The lower base-block portion24 of 
eachinterrupting contact 10 is Secured between the cuter 
ends of the two bridgingplates 23,as mcre cleary shoyn 
in Fig.2. Thus theinsulatingliftrod15is rigidiysecured 
to the interrupting contacts ?9 and positively efects their 
opening and closing movements. 
As mentiohed previously,for interrupters carrying a 

1arge continuous current,itis desirable to proyide shunt 
ing main contacts. As Shown in Fig,1,in the present 
inStance,Such main ccntacts include a relatively station 
ary main contact 25,of substantialypostform,the upper 
end of which is adjustably threadedly secured to the 
upper Support casting26,which is in electrical contact 
with the upper pfessure-generating contact 7 of the arc 
extinguishing unit 6. - 

Cooperating with the lowerend of the pcst-like sta 
tionary contact25is a movable main contact27,which 
is situated at the outer extremity of a main contact 
bridging member 28. There are two such main contact 
bridging members 28,which operate independently of 
each other As more cleary shownin Figs.5-7,each of 
the two main contact bridging members28iscastinto the 
desired form with bcsses 29to preyent rotation thereof, 
and having a central body portion 3@,whichis machined 
to form a piston chamber3i of a dashpot deyice,gen 
eraly designated bythe reference numeral32in Figs.3 
and 4. Movable within each piston chamber 3?,is a 
plunger,or piston 33,more clearly shown in detailin 
Fig.8 of the drawingS. The support 53 forthe movable 
main contacts27includes the piston 33. 
As Set out in Fig,8,the piston 33 has a piston-rod 

porticn 34 with a shoulder35 and a threaded upperend 
36 The threaded end 36 passes through apertures 37 
provided in a pair of horizontaly extending support 
plates 38,which are welded,as at 39,to the yerücal 
clamping plates16. 
AS Shown in Figs.3 and 4,the shoulder 35 of the 

piston_rod34 bears against the lowersurface ofthe sup 
port plates 38,and is maintained there by a1ock washer 
40 and a nut41. Thus,thepiston 33 issecured to,and 
moyable with,theinsulatingliftrod 15formingthe Sup 
port 53 for the movable_main contacts27. 

Disposedinteriorywithin the upperend ofeach piston 
chamber 31,and bearing downwardly against the head 
of the piston 33,is a coiled compression spring 42,as 
shown nore.cleary in Figs 3 and 4 of the drawings. 
The Springs 42tend to force each main contact bridg?g 
*ember 23,upwardly against the support plates 38,as 
Shown in Fig,4 of the drawings. Fig,4indicates the 
Position ofthe Severalpartsinthe fulyopen-circuit posi 
tion of the interrupter,where each main contact bridging 
*ember 28 is moved upwardly by itscompression Spring 
42 against the_lower surface of is lateraly exteiding 
Support plate 38. 

It Wil be noted that each piston chamber 31 hasa 
Vent Passage43proyided initsside waI,asmorecieary 
Shown in Figs,3,4 and 6 of the drawings,The vent 
Passage 43 is provided to permit thepassage of fuid,in 
this instance oil3,out of the piston chamber31from 
under the piston 33 during the opening operation,and 
fron ontopofthepiston33 duringthe closingoperation, 
aS more fully explained hereinafter. 
The lower end ofeach piston chamber3?is closed by 

a closure plate44,which has a pair of apertures45ad 
jacent its outerends,as more clearly shown in Fig.2 of 
?e drawings A pair of machine bolts 46pass through 
the apertures 45,and are threadedy secured into ? 
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? 
teriorythreaded holes 45aprovidedinthe loyerportion 
of the central body portion 3@ of each moyable main 
contact bridging member 28,as more clearly Shown in 
Fig,6 of the drawings. Thus,each piston chamber 3? 
is completely closed with the exception of a single vent 
passage 43 heretofore referredto. 
The operation of the circuit interrupter wil now be 

explained. In the closed-circuit position of the inter 
rupter,as Shown in Figs,1,2 and 3 of the drayings,the 
electrical circuit therethrough Basses downWardy through 
the termina stüd 48,passinginteriorly through the ter 
mina bushing5,through the preSSure-generating contact 
7,internediate contact 8 and1owerinterrupting contact 
10 of the unit 6. The circuit may then pass through the 
bridging plates 23 and in a Similar manner through the 
otherarc-extinguishingunit6 of the interrupter. 
Another more conductive path for the current flow 

through the interrupter,that is,with lower impedance 
therethrough,is the path which directly leads from the 
terminal stud 48 through the conducting Support 26 to 
stationary main contact posts25,moyable main contactS 
27,through the two main contact bridging members 28, 
and through the other two pairs of main contacts 25, 
27 and conducting supports 26 to the other terminal 
stud48. Since the latter pathis shorter and has fewer 
contact surfaces it consequently has a lower resistance, 
and a major portion of the current fow Wil take place 
through the main contacts Which shunt the arcing con 
tacts,Agap "G"(Fig,3) of approximately % inch 
exists between the main bridging members 23 and the 
1ower Surfaces of the plates38 due to slight compression 
of the Springs 42. This compression of the Springs 42 
provides the requisite contact preSSure between the con 
tacts25,27. 
When it is desired to open the interrupter,or when 

there exists overload current conditions in the circuit 
controlled by the interrupter,Suitable mechanism (not 
Shown)causes operation of the actuating means 12 to 
cause downward opening movement of the insulating 
operating rod15. Since the piston plungers 33 are rig 
idly Secured to the lift rod ?5,they move downwardly 
approximately one-sixteenth of aninch to Seal the ports, 
or vent passages 43,in the piston chambers 33 from 
the space beneath the piston to cause practicaly imme 
diate downward opening motion of the movable main 
contact bridging members 28. This occurs, of course, 
by the oil which is trapped below the two pistons 33. 
At this point it may be pointed out that,although Fig, 
3 indicates Superficialy a relatively large opening for 
the oil to pass out of the port 43 below the piston 33 
prior to the time that the piston 33 passes below the 
1ower edge 49 of the port 43,actuallythe Sectional viey 
of Fig,3 is taken through the vertical diameter of the 
port 43 and consequently the Segmental opening is actu 
aly very Smal. - 
The picking up of the movable main bridging mem 

bers 28 by the lift rod 15 in its downward opening 
movement causes the current to flow through the arcing 
contacts 7,8 and 1@ upon the separation of the four 
pairs of main contacts 25,27. This occurs,of course, 
by the overtravel permitted in the main extinguishing 
units 6 In other words,during closing,the interrupt 
ing contacts 1@ have moved the intermediate contacts 8 
upwardly into engagement with the pressure-generating 
contacts 7 to an upward cloSed position,as indicated in 
Fig. 1. During the opening operation,the interrupt 
ing contacts 10 can move a short distance downwardly 
before the pressure-generating contact 7 is stopped by 
a lug 7a to provide thereby a separation between the 
pressure-generating and intermediate contacts 7,8. 
The intermediate contact 8 maintains contacting en 

gagement with the inferrupting contact ?9 for a short 
distance,as caused by the compression springs 9(Fig, 
2). When it reaches its Stop 50,as diagrammaticaly 
indicated in Fig,2,an interrupting arc wil be drawn 
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between the Separatingintermediate andinterruptingarc 
ingcontacts 8,10. The pressure-generatingarc willsend 
oil under pressure into the interrupting arc,established 
between the contacts 8,19,through suitable passage 
Structure(not Shown)to efect extinction of the inter ruptingarc. 
The details of the extinguishing units 6 have not been 

minutelyilustrated Since reference may be had to United 
States Patent 2,619,356,issued November 25,1952 to 
Robert E. Friedrich and Joseph Sucha,and assigned to 
the aSSignee of the instant application. This patent 
minutely describes the particular manner of arc extinc 
tion,and Inay be referred to for the details of arc inter 
ruption. For the purposes of the present invention,it 
is only necessary to know that arc interruption occurs 
generally in the aforesaid manner,and that the arcing 
contactS 7,8 and 1@ open Subsequently to the main con 
tacts25,27. 
My invention is an improvement over constructions 

Such as exemplified in United States Patent 2,100,102, 
issued November23,1937to Lloyd W. Dyerand Gayne 
D. Gamei and in United States Patent 2.109211,issued 
February 22,1938 to Lloyd W. Dyer,in which thereis 
1ost motion between the main movable contacts and the 
ift rod,because with my constructionitis not necessary 
to take üp the entire amount of lost motion between 
the lift rod and the main movable bridging contact mem 
ber before any opening motion of the main movable 
bridging contact membertakes place,Thus,fora par 
ticular commercial assembly,involving a 69 ky.,2000 
ampere prior art interrupter,the main movable bridg 
ing contact members were resiently supported bars and 
made contact with the stationary main contacts during 
the final one-fourthinch ofift-rod travelwhenapproach 
ing the fuly closed position,This gave a positive con 
tact between the main contacts,with Some latitude for 
Wear. ?n Gpening,the main contacts separated after 
one-fourth inch of travel,and the arcing contacts within 
the extinguishing unit separated after % inch of travel. 
The interposed % inch travel was provided to alow 
time for the transfer of current from the main contacts 
into the arcingcontacts of the arc-extinguishingunit. 
The introduction of a dash-pot device 32,asilustrated 

in the present application,substantialy eliminates any 
delay in opening the main contacts 25,27 when the 
breaker is tripped. The first %8 inch of opening lift 
rod travel Seals of the ports 43in the dash-pot32(with 
attention being directed to the above statements regard 
ing theexaggerated conditicns of afairsin the sectional 
view of Fig,3),and traps the volume of oil below the 
piston 33. Continued downward travel of the lift rod 
15 and pistons 33 imparts motion to the movable main 
contacts 27 through the trapped oil. Bythis means the 
main contacts25,27are separatedearier,allowing more 
time for the transfer of current into the grids 6 prior 
to interruption,or with the Same time for transfer per 
mittingearlier Separation of the arcing contacts 7,8 and 
10 within the extinguishing units,orgrids,6 and earlier 
interruption of the circuit. 
A Second benefit to be derived from the use of this 

dash-pot 32 is a reduction of mechanical shock to the 
breaker in opening Without the dashpot,during the 
first part of the downward lift-rod travelin opening,the 
Springs aSSociated with the main movable bridging con 
tacts,assisted the interrupter mechanism accelerating 
Springs in accelerating the pole unit lever System. In 
other words,the main accelerating Spring for the inter 
rupter,not shown,but which biases the horizontai pull 
rod,previously referred to,which actuates the actuating 
means ?2,biaSes the lift rod 15 downwardly during the 
opening operation. Prior to the picking up of the main 
inovable bridging contactS in prior art interrupters,the 
movable main contact Springs aSSisted Such accelerating 
spring action. However,in Such breakers of the prior 
art,after the lost motion was taken up,the lift rod 
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abruptlypicked up the mass of the main bridging contact 
members and lost the accelerating force of the main con 
tact pressure Springs. Transient mechanical oScillations 
in the moving contact assembly originating at this time 
were detrimentalto the maintenance ofgood contact with 
in the arc-extinguishing units, 
The introduction of the dash-pot32 eliminatesshockto 

the mechanical system. Main contacts 25,27 and lift 
rod assembly15are Smoothly accelerated as asingle mass 
when the breaker opens,Also,the momentary kickoff 
given to the ift rod 15 by the main contact pressure 
Springs is largely eliminated,their force being opposed by 
the dashpot 32. 

It will also be noted that as designed,the dashpot32is 
to Some extent double acting,Oil trapped above the 
piston 33 is throttled through the restricted opening 43 
during the closing operation. This feature Serves as a 
bufer to restrict excessive bounce of main contacts 27 
when the breaker is closed. Thus,during a closing op 
eration,the lift rod15is moyed upwardly bythe actuating 
mechanism 12. Prior to the contact of the main con 
tacts 23,27,the moyable main bridging contact as 
Semblage f1 aSSumes the situation as shown in Fig.4,with 
the pistons 33 at the lower ends of the piston chambers 
31? 
When the upward travel of the lift rod 15issuficient 

to cause engagement between the main contacts 25,27, 
the fact that cilistrapped on the üpper Side of the piston 
33 and is only permitted to leak in a restricted manner 
out through the ports 43,gives rise to a State of afairs 
where considerable force is directly exerted on the two 
main movabie bridging members 28 directly by the lift 
rod ?5,the lost motion therebetween being retarded be 
cause of the trapped oil within the upperend ofthe piston 
chamber31. AS a reSult,no bounce ofthe movable main 
contacts 27 is permitted because of this direct upward 
force exerted positively on the main movable contacts27 
by the lift rod i5 itself,Any bounce of the main con 
tacts 25,27 during closing would cause arcing there 
between because of the low resistance path aforded by 
the main contacts. 
From the foregoingdescription,it will be apparent that 

I have aSSociated a novel type of lost-motion connection 
etween the actuating means 12 and the movable main 

contactS 27. This lost-motion connection is so arranged 
that means are provided to retard the taking up of the 
lost motion during the opening operation,with the reSult 
that the movable Inain contacts 27 move substantially 
Simuitaneously with initial opening movement of the lift 
rod 15. During the closing operation,the arrangement 
is such that the giving up of the lost motion during 
the closing operation is retarded to eliminate main con 
tact bounce. 

Consequently,my invention has the advantage of 
bringing earlier opening of the main contacts thereby 
permitingearier interruption of the circuit,It also has 
the advantage of providing earlier opening of the main 
contacts 25,27 allowing more time for transfer of cur 
rent into the arcing contacts aSSociated with the extin 
guishing units 6. A third advantage of my invention is 
that of eiminating mechanical Shock to the moving con 
tact aSSembly during the opening operation. Further,a 
fourth advantage is the provision of a bufering action 
to preyent excessive bounce of the main contacts27 dur 
ing the closing operation. 
The foregoing fouradvantages are provided by struc 

ture,which,it wil be apparent,is simple in arrangement 
and trouble-free in operation. The fuid,such as oil,for 
the dashpot 32 is taken directly from the liquid 3 pro 

70 

75 

Vided in the main tank 1. Moreover,it will be noted 
that the contact operatingarrangementis compact,taking 
up ittle Space,and,in fact,takes up little more space 
than would be required by the usual provision of a pair 
of movable main contact bridging members,asemployed 
by the prior art. 
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.Theresultofanappicationoftheinventionisacircuit 
interrupter rendering Smooth,more rapid and more ef 
fectiveperformance,withaminimizingofarcingandwear 
9n the main-contacts due to the elimination of bounce 
therebetween during the closingstroke. 

ft Will be obvious to those skiled in the art thatitis 
not necesSaryto utilize the precise dashpotarrangement 
described heretoforein connection with the 1nterrupter of 
Figs,1-8 of the drawings. Rearrangement ofthe several 
Parts is readilypossible without departingfrom the essen 
tial law of action of my invention. For exaaple,Figs. 
9?12 Somewhat diagrammaticalyindicate alternate con 
Structions involving a rearrangement of the parts,with 
out in any way departing from the advantages of an 
application of myinvention,as heretofore described. 

It is not necessary,for example,to provide a support 
for the movable main contacts27 by means ofthepiston 
plungerS33,fnstead,apistonplunger33a mayberigidy 
connected to the movable main contacts27,asshown in 
Fig,9,the dashpot cylinder31a beingfixed to the mov 
able main bridgingcontact assemblage í?a This merely 
involyes interchanging of the piston and piston chamber, 
heretofore describedin connection with the firstembodi 
ment of myinvention,as set outin Figs,1—8,andinno 
manner changes the operation. 
AS Shownin Fig.10,the iftrod ?5aissightlymodified 

to Stradde the bridging member54 electricaly and me 
chanicalyinterconnectingthe two movable main contacts 
27 Since the operation is the same as heretofore de 
Scribed in connection with Figs.1-8,it will not be re 
peated. - 

Instead of associating a dashpot device,orneanspro 
Viding a lost-motion connection between the movable 
nain contacts and the Support therefor,itis readilypos 
Sible to aSSociate the lost-motion connection,orthe dash 
pot device,between the relativey stationary main con 
tact25 and itsassociated Support. Thus,in Fig,11,the 
movable main contact27is rigidy Secured to,and mova 
ble with,the lift rod ?5b asis also the bridgingmember 
11b. A dashpot device 32b is associated between the 
relatively Stationary main contact25 and the support 55 
therefor. In this instance,the support 55 provides the 
piston chamber 3?b within which moyes the piston or 
plunger 33b attached to the relatively stationary contact 
25, 
has the Same mannerofoperation as heretofore described. 
Afürther deScription,therefore,is not deemed necessary. 
Fig.12 shows a modification of the invention,simiar 

to that Set out in Fig ii,but in this embodiment the 
relatively stationary main contact 25 forms the piston 
chamber 31c,and the piston plunger 33c provides the 
Support 56 for the relatively stationary main contact25. 
Again the opening43 is provided and the contactstructure 
has the Same manner of operation,and has the same 
advantages as heretofore described in connection with 
Figs.1-8 of the drawings. 
These alternative arrangements show how itis possible 

to obtain the advantages of my invention by departing 
Sightly from the Specific arrangement Set Güt in Figs. 
1?8 ofthe drawings. 
Although I have Shown and described Specific structures, 

itisto be cleary understood that the Same were merely 
forthepurpose ofiliustration,andthatchanges and modi 
fications may readily be made therein by those skilled in 
the art without departingfrom the Spirit and Scope of the 
invention, - 

I claim as my invention: 1. Acircuitinterrupterincludingarelativelystationary 
contact,a cooperating movable contact,actuating means 
for moving the movable contact to the open and cloSed 
circuit positions,means providing a lost-fnotion connec 
tion between said movable contact and Said actuating 
meansafterthe moyablecontact hasengaged the station 
ary contact during the closing operation,and-means re 

?he opening 43 is again provided?and the device 
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tardingthegiving up ofthislost motionduringthe closing 
operationsubsequentto contactengagement. 

2. Acircuitinterrupterincludinga relatively Stationary 
contact,a cooperating movable contact,actuating means 
for moving the movable contact to the open and closed 
circtit positions,means providing a iost-motion connec 
tion between Said movable contact and Said actuating 
means after the movable contact hasengaged the Station 
ary contact during the closing operation,and a dashpot 
device retarding the giving up of this lost motion during 
the closing operation subsequent to contact engagement. 

3. A circuitinterrupterincludinga relatively Stationary 
contact,a cooperating movable contact,actuating means 
for movingthe moyable contact to the open and closed 
circuit positions,means providing a lost-motion connec 
ticr betyeen Said movable contact and Said actuating 
fmeans after the moyable contact has engaged the Station 
8ry contact during the closing operation,and means re 
tardingthetakingup ofthe lostmotion düringthe opening 
operation and also the giving up of iost motion during 
the clasing operation Subsequent to contact engagement. 

4. Acircuit interrupterincludinga relatively Stationary 
contact,a cooperating movable contact,actuating means 
for moving the movable contact to the open and cloSed 
circuit pCsitions,means providing a lost-motion connec 
tion betyeen Said movable contact and Said actuating 
means after the movable contact has engaged the station 
ary contact during the closing operation,and a dashpot 
device retarding the taking up of the lost motion during 
the opeting cperation and also the giving up of lost mo 
tion düring the closing operation Subsequent to contact 
engagement. 

5. Acircuit interrupter including a pair of arcing con 
tacts and a Shunting pair of main contacts including a 
novable main contact,actuating means for first opening 
the main contacts during the opeing operation and Sub 
Sequenty the arcing contactS So that the latter alwayS 
interrupt the circuit,a lost-motion connection between 
the actuating means and Said moyable main contact after 
he movable main contacthasengaged the other main con 
tact during the closing operation,and neans retarding the 
takingüp ofthe lost-motionduring the opening operation. 

6. A circuit interrupterincluding a pair of arcing con 
tacts and a shunting pair of main contacts including a 
movable main contact,actuating means for first opening 
themain contacts duringthe openingoperation and Subse 
quentlythe arcing contactS So that the latter alwaysinter 
rupt the circuit,a lost-notion connection between the 
actuating means and Said movable main contact after 
the movable main contact has engaged the other main 
contact during the closing operation,and a dashpot de 
vice retarding the taking up of the lost motion during the 
Cpening operation. 

7. A circuitinterrupter including a pair of arcing con 
tacts and a shunting pair of main contacts including a 
movable main contact,actuating means for first opening 
the main contacts during the opening Cperation and Sub 
Sequenty the arcing contacts So that the latter alwaySin 
terrupt the circuit,a lost-motion connection between the 
actuating means and Said moyabie main contact after 
the movable main contact has engaged the other main 
contactduringthe closing operation,and means retarding 
the taking up ofthe lost-motion during the opening oper 
ation and thegiving up oflost motion during the closing 
operation. 

8. A circuitinterrupter including a pair of arcing con 
tacts and a shunting pair of main contactS including a 
movable main contact,actuating means for first opening 
the main contacts during the opening operation and Sub 
sequentlythe arcingcontacts So that the latter always in 
terrupt the circuit,a lost-motion connection between the 
actuating mans and Said movablee main contact after 
the movable main contact has engaged the other main 
contact during the closing operation,and a double acting 
dashpot device retardingthe taking up of the lostmotion 
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during the opening operation and the giving up of lost 
motion during the opening operation and the giving up 
of lost motion during the closing operation. 

9. A circuit interrupter including a pair of arcing 
Contacts and a Shunting pair of main contactS including 
a movable main contact,actuating means for first open 
ing the main contacts during the opening operation aad 
Subsequently the arcing contacts So that the latter always 
interrupt the circuit,a lost-motion connection between 
the actuating means and Said movable main contact after 
the movable main contact has engaged the ofher maiá 
contact duringthe closing operation,and means retarding 
the giving up of lost-motion during the closing operation 
subsequent to main Contact engagement. 

10. A circuit interrupter including a pair of arcing 
contacts and a shunting pair of main contacts inciuding 
a movable main contact,actuating means for first open 
ing the main contacts during the opening operation and 
Subsequently the arcing contacts So that the latter alwayS 
interrupt the circuit,a lost-motion connection between 
the actuating means and said movable main contact after 
the movable main contact has engaged the other main 
contact during the closing operation,and a dashpot re 
tarding the giving up of lost-motion during the closing 
operation Subsequent to main contact engagement, 

11,Acircuitinterrupterincludingapair of Serialy re 
lated arc-extinguishing units,each arc-extinguishing unit 
having one or more relatively stationary main andarcing 
COntactS,a movable bridging aSSemblage for electricaly 
interconnecting the units in the closed-circuit position, 
actuating means forefecting opening and closing motion 
of the movable bridging assemblage,the movable bridg 
ing assemblage having at least a pair of moyable main 
contacts and a pair of movable arcing contacts,a lost 
motion connection betWeen the actuating means and the 
mOVable main contacts after the movable main contactS 
have engaged the relatively stationary main contacts dur 
ing the closing operation,and means retarding the tak 
ing up of the lost-motion during the opening operation. 

12. Acircuitinterrupterincludingapair ofserially re 
lated arc-extinguishing units,each arc-extinguishing unit 
having one or more relativelystationary mainand arcing 
COntactS,a movable bridging assemblage for electricaily 
interconnectingthe unitsin the closed-circuitposition,ac 
tuating meansfor efecting openingand closingmotion of 
the movable bridging assemblage,the movable bridging 
aSSemblage having at least a pair of movable main con 
tactS and a pair of movable arcing contacts,a lost-motion 
Connection betWeenthe actuatingmeans andthe movable 
main contactS,after the movable main contacts have en 
gaged the relatively stationary main contacts during the 
closing operation,and a dashpot retarding the taking up 
ofthelost-motionduringthe openingoperation. 
13,A circuitinterrupter including a relativelystation 

ary main contact,means defining a Support therefor,a 
COOperating movable main contact,means defininga sup 
Port for the movable main contact,actuating means for 
novingthe movable main contact to the openand closed 
Circuit positions,a cooperable pair of arcing contacts 
electricaly Shuntingthe maincontacts,meansprovidinga 
1ost-motion connection between one of the main con 
tacts andits Support subsequent to main contactengage 
ment during the closing operation,and means retarding 
the taking up of the lost motionduring the opening op 
eration. 
14·A circuitinterrupterincludinga relativelystation 

ary main contact,means deining a support therefor,a 
CoOperating movable main contact,means defininga sup 
Port for the movable main contact,actuating means for 
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10 
movingthe movable main contact to the open and closed 
circuitpositions,a cooperablepair ofarcingcontactselec 
tricaly Shunting the main contacts,means providing a 
iost-motion connection between one of the main contactS 
and its Support subsequent to main contact engagement 
düring the closing operation,and a dashpot device re 
tarding the taking up of the iost motion during the open 
ing operation. 

15. A circuit interrupterincluding a relatively station 
ary main contact,a cooperating movable main contact, 
a Cooperable pair of arcing contacts electrically shunting 
the main contacts,a dashpot piston chamber Secured to 
and movable with the movable main contact,means com 
prisinga piston plungerfor supportingthe movable main 
Contact and actuating the Same,and a lost motion con 
nection betWeen the piston plunger and the dashpot pis 
ton chamber folowing main contact engagement during 
the closingoperation. 
16,A circuit interrupterincluding a relativelystation 

ary main contact,a cooperating moyable main contact, 
a Cooperable pair of arcing contacts electricaly shunting 
the main contacts,a piston plungersecuredto and mova 
ble with the movable main contact,a dashpot piston 
chamber,within which the piston moves,for actuating 
the movable main contact,and a lost motion connection 
betWeenthe piston plunger and the dashpotpiston cham 
ber folowing main contact engagement during the clos 
ing operation. 
17,A circuitinterrupterincluding a relativelystation 

ary main contact havingapistonplungersecuredthereto, 
a Support for the relatively stationary main contact com 
Prisinga dashpotpiston chamberwithin whichthepiston 
pungeroperates,amovablemaincontactcooperablewith 
the relatively Stationary main contact,a cooperable pair 
9f relativey moyable arcing contacts electricaly shunt 
ing the maincontacts,saidpiston plunger being movable 
withinthe dashpotpiston chamberfolowingengagement 
of the main contacts duringthe closing operationso asto 
Proyide thereby a lost-motion connection between the 
?elatiyely stationary main contact and the support there 
for folowing main contact closure,and means retard 
ing the giving up of this lost-motion during the closing 
Operation Subsequent to closure of the main contacts, 

18,Acircuitinterrupterincludinga relativelystation 
ary main contact havinga dashpot cylindersecuredthere 
to and novable therewith,a Support for the relatively 
stationarymain contactincludinga dashpotpistonplung 
er a_relativelymovable maincontact cooperablewihthe 
relativey Stationary main contact,a cooperable pair of 
relativey novable arcing contacts electricaly shunting 
the nain contacts,said dashpot piston plunger being 
moyable within the dashpot cylinder folowingengage 
ment of the main contacts during the closing operation 
S9as to provide therebya lost-motion connectionbetween 
the relatively Stationary main contact and the Support 
therefor folowing main contact closure,and means re 
!arding the giving up of this lost-motion duringthe clos 
ing operationsubsequentto closure ofthe maincontacts, 
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