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Patented Nov. 10, 1942 

UNITED STATES 

is: 

As : 
is & 

PATENT OFFICE 
2,30,46 

CRCJ NTERRUPTER, 

Gordon S. Parker, Edgewood, Pa., assignor to 
Westinghouse Electric & Manufactaring Coa 
pany, East Pittsburgh, Pa., a corporation of 
PeasyWaia 

Application January 24, 1940, serial No. 315,338 
(C. 260-1-89) 2. Cais. 

My invention relates generally to circuit inter 
rupting devices, and more particularly to circuit 
interrupters which are capable of interrupting 
moderate amounts of electric power, and also of 
introducing a Safe air gap in the circuit. 
The Copending application of H. J. Lingal, 

Serial No. 203,310, filed April 21, 1938, now nau 
tured into Patent, No. 2,223,731, issued December 
3, 1940, and assigned to the assignee of this in 
vention, discloses one form of manually operable 
interrupting device embodying two sets of con. 
tacts, with one Set of contacts being especially 
constructed and arranged within a movable en 
closure for establishing and interrupting the cir. 
cuit, and one contact of the other set being car. 
ried by the enclosure and movable therewith for 
inserting a relatively large air gap in the circuit. 
The operating means is arranged to Sequentially 
operate said sets of contacts so that the circ it 
is always first interrupted and finally made by 
the current interrupting set of contacts, and so 
that no arcing Will occur at the other set of cor 
tacts, 

Air break interrupters of this type combine the 
features of a disconnecting Switch and signe fea 
tures of a circuit breaker, and may be employed 
with a fuse for controlling circuits such as rural 
service lines, where the cost of a circuit breaker 
for interrupting the circuit Would be unwar 
ranted. 
One object of my invention is to provide ai. 

improved interrupting device of the above type 
with means or automatically opening the circuit 
in response to the passage therethrough of cure 
rents greater than a predetermined value. 
A device of this type combines all the features 

of a circuit breaker and disconnecting switch into 
a single unit, thus materially reducing the ex 
pense, and greatly simplifying the protection of 
certain types of circuits. 
Another object of my invention is to provide 

a disconnect type interrupting device embodying 
serially connected current interrupting contacts 
and disconnecting cont&ctS manually operable 
Sequentially, with attomatic means operable in 
response to overload currents of a predetermined 
magnitude for opening at least the current inter 
rupting contacts to interrupt the circuit. 
Another object of my invention is to provide 

a novel association of automatic operating means 
With nahua operating means for a circuit inter 
rupter of the type described. 
Another object of the invention is the provision 

of an air break circuit interrupter comprising 
current interrupter contacts connected in series 5 niina. Genier SS 

5 

O 

20 
with the attached irs, wings, in whigi: 

Siglie E is a, side elevational view, partly is 
sectis I. Of a SWitch cost:23;6: 

3. 

3. 

with a pair of disconnecting contacts, 3rd ar. 
operating mechanism which is a Lally operable 
to first, open the current interLigii.g. COIta, cis 
and the open the discoirecting contacts, and 
which is automatically operable in response C 
predetermined overload conditio, to ope, the 
current interrupting contacts alone. 
A further object of my invention is to provide 

a circuit, interrupter as previously tieScribed, i. 
which the current interrupting contacts are 
opered and closed. With a Si3 actii,". 

Still another object of Iny invention is to pro 
vide in 2 interrupting device as 3 eviously i.e. 
Scried action neans or Cattling Ele 
ce Seripting contacts, Wicii i? e2is 2,2'e 
inarially O' attoratically act able. 

Eilege 36 other objects of Sny investic,E). Wi 
become more apparent Lyon. Consideration o 
following detailed description of Ye 
addities is of Ery inventio?, ta. 

ciSecosition; 
Sig fie7, 2.3" 

switc. sing viri in Sig. . is as W 
tie 7&tious parts durig all opeig ope 
the switch, in mediately after the interrupting 
means has interrupted the circuit, and prior to 
the Swinging of the blade to ope, Osition; 

Fig. 3 is a side View, partiy is section, of the 
SWitcasioW in FigS. 3...d. 2 aid Sovigig is 
Switch in the fully open position 

Fig. 4 is a Sectional view take. Substaitially 
of the line -i of Fig. 

Fig. 5 is air enlarged, transverse, Secti.e. 'Yiety 
of the SWitc. lade taken. SU Stantially at the 
line I-7 of Fig. i. 

Fig. 6 is 2, Side elevational view of the cosplete 
Switch showing tie rotatage (Saig islao 
therefor; . 

Fig, is 23 eniarged partial Sectional viewritt's. 
tratiig the Operating Elecha is of the inte. 

pter show it. Sigs. to 6. 2.fci. 
Fig. 3 is a view similar to Sig, a lot, showing 2. 

sighly iodied form of operating reass. 
Referri g to the dra Wings, Ie Sefeence chair. 

acter designates a chairie-shaped metai 3.5e 
on Winich is rigidly mounted a pair of Spaced Sup., 
porting coll32 is 8 and formed of vitreous 
iStilating Yaterial, each of wirici in as a lineta. 
ca. 85 rigidly Secured to its upper end. The cap 
8 of the iSLating coil. II. has 3, hinge tei". 

Big Eaterial rigidly 3. Of co: 

  



secured thereto whici for Iris a pivot Support for 
a hollow switch member or blade indicated gen 
arely at E. A. brea. hiina, nellber 9 of coin 
ducting imaterial i dly secured to the cap 3 
of the other insulatio. 3. The break terminal 
member is is of the clip type, being provided with 
a pair of Spaced resilient, arnas which are 
adapted to receive 3. Eid eatly gig a contact 
In embei ca. i of the Switch 
member . 
the SWigh. ii. 

active tube 33 Of 
is Secured at one 
housing 35 by ineais 

ises & olter pro 

the neck of a hollow cast 
of a piirality of Screws 21. 

iy Trictsd on tine ininge 
terminai. 5; by means of a pivot shaft 29 carried by 
the hinge terminai neiaiei. The insulating tube 
23 is thus moulted OE ti terminal 5 for 
Swinging movement; iiite : engagelen, 
With the bi'eals: errniina in is, and the 

is the form of a ; : Inez 
Cired Oti tie outer 
sity of stress 33. 
ageable with the 

Iber 8, the 
tiltwardly to 
O'yed to closed 

e also provided with 
curved porticins 35 for resiliently gripping the 
contact, Ingmber 3: and releasably holding the 
id:OW SWitc. - ciGSecosition. 

device is gointed within 
is stablishing or inter 

hinge terminal 
is reinier 9 
cic Sei Csition. 

i - 

ber 3 an 
When the SWii 
The inter uping i 
yettiOil illustrated 
of insulati 

a stationary tube 
he inter wall 

whici is Carable of 
guishing gas wieri in 

3 airc, 333. SS is, goric 
the tie 3 is con 

ini Gina ctei protective 
ed thereto y means of 

c. end of the tube, 
-- grotective 

sleeves 39. 
, the Otter wali thereof 
to that comprising the 
Olinted concentrically 

sliding movement 
of annular Spacer 

A plurality of 
are mounted in 
liface of the 

ch of the co 
3i Cay and 
in lar ring 
Surface of 
the Screws 

aves 5 and 
to the 

aisG to elec 
ipsers with 

he annuigi 
opposite Starfaces O. 
t;'ically connect, i.e : 

iaiity of sileaves S. ducting raatelia. Inoint 
ed in spaced relation aioig the tier surface 
thereof, and each of the coinciucting sieeves 5 has 
its ends necia. Erically connected 
ity in eans of 3 pi 53 to a pair of 

"Viti the Screws 
g sieeves 5 

3. 

s . ense:S to 
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Surfaces of the tube 4 ?, and to electrically con 
nect the ring contact members 55 to their corre 
Sponding conducting sleeves 5. 
The fixed insulating tube 37 has an annular 

ling contact member 57 secured to the inner sur 
face thereof adjacent the outer end of the tube 
by means of the Screws 33 which serve to elec 
trically connect the ring contact member 57 with 
the outer contact member 3 mounted on the 
outer Surface of the protective tube 23. The con 
ducting sleeve 5 of the inner insulating tube 4 
E, djacent the left-hand end of the tube is elec 
trically connected to the hinge terminal member 
5 by means of a flexible shunt conductor 59. 
The inner insulating tube 4 is axially movable 

Within the fixed tube 37 towards the right to a 
closed circuit position in which the ring contact 
members 55 carried by the inner tube engage the 
cooperating stationary ring contact rhembers 47 
and 57 carried by the fixed insulating tube 37 as 
shown in Fig. 1, to establish an electrical circuit 
extending from the hinge terminal 5 through 
ille interrupting device within the hollow switch 
blade 7 to the outer ring contact member f 
which engages the break terminal member 9. 
When the switch is in closed circuit position, the 
circuit extends from the hinge terminal member 
5 through the flexible shunt conductor 59, the 
conducting sleeves 5, the ring contact members 
55 and 4, and the conducting sleeves 45 to the 
ring contact member 57 at the outer end of the 
tube 23, through the screws 33 and the outer con 
tact ring 3 to the break terminal member 9, 
The inner insulating tube is also movable 
axially within the fixed tube 37 towards the left 
to an open circuit position in which the ring con 
tact members 55 carried by the inner tube 4 are 
separated from the cooperating ring contact 
members 47 and 5 carried by the fixed tube 37 
as shown in Fig. 2. The inner insulating tube 
when in the open circuit position thus provides a 
plurality of gaps in the circuit between the hinge. 
terminal member 5 and the contact member 
carried by the free end of the hollow switch 
member 7. The arcs bridging these serially 
arranged gaps are positioned in intimate con 
tact with the walls of tubes 3 and , resulting 
in the evolution of quantities of arc extinguish 
ing gases from the tube walls which gas blows 
through the arcs to extinguish them. Most of the 
gases evolved will pass out the open end of the 
circuit interrupting device. It should be noted 
that in passing from one arc to a succeeding arc, 
the hot gases are exposed to intervening walls of 
tubes 37 and 4 which evolve additional quan 
tities of unionized gases to cool and deionize 
these gases before passing through the next suc 
ceeding arc. 
Each of the ring contact members 4 and 57 

carried by the fixed insulating tube 37 has its 
contact surface bevelled or inclined towards the 
hinge end of the Switch, and the ring contact 
members 55, carried by the longitudtnally mov 
able inner insulating tube 4f, have their contact 
faces bevelled or inclined toward the free end of 
the Switch. Thus, the oppositely bevelled or in 
clined surfaces of the ring contact members SS 
and 47 serve to limit outward movement of the 
inner insulating tube 4 and also allow the ring 
contact members to be engaged with a predeter 
nined contact pressure when the switch is closed. 

he operating means for the Switch comprises 
an operating rod 6 adapted to engage the free 
end of an actuating lever 63. As shown more 

is opposite 5 particularly in Fig. 4, the operating rod 6 has a 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

  



2,301,746 i. 3 
laterally projecting abutment portion 62 at one 
end for engaging one side of an integral pin 64 
projecting from the back side of the actuating 
lever 63. A pivoted coupling member 66, which 
preferably is made of any desirable magnetic ma 
terial such, for example, as soft iron, includes a 
U-shaped portion at the outer end thereof, seated 
over the operating rod 6 and pivotally connected 
thereto as by the pivot pin 100. As shown, the 
pivoted coupling member 66 over-lies the operat 
ing rod 6 and is positioned beneath a trip sole 
noid 68, which is connected in series in the flex 
ible lead 59. One leg of the U-shaped pivoted 
coupling member 66 has the inner end thereof 
terminating in an abutment 72 for engagement 
with the other side of the pin 64 on the actuating 
lever 63. A resilient bowed spring 74 has one end 
thereof secured to the operating rod 6 and the 
other end thereof bearing upon the pivoted cou 
pling member 66 to normally maintain the same 
in the full line position shown. Actuating ever 
63 is rotatably mounted on pivot pin. 29, and car 
res an integral pin 65 engaging a slot 67 in a 
plate 69 secured to insulating tube if, to be cou 
pled thereto. 

Rotation of the actuating lever 63 in a clock 
wise direction when the switch member is in 
closed position moves the inner insulating tube 

axially toward the right to closed circuit po 
sition, and counter-clockwise movement of the 
actuating lever 63 moves the insulating tube 4 
axially toward the left to open circuit position, 
the pil and slot connection between the actuat 
ing lever 63 and the inner end of the tube 4 pro 
widing for straight line motion of the tube 4 f. 
The actuating lever 63 is biased in a counter 
clockwise direction about the pivot shaft 29 by 
means of a helical Spring 7, which encircles the 
shaft 29, one end of the Spring engaging the lever 
63 and the other end engaging the hinge terminal 
member 5. The counter-clockwise movement of 

5 

10 

20 

25 

30. 

the actuating lever 63 is limited by a stop project. 
tion 73 formed integral with the housing 25. 
As shown in Fig. 6, the operating rod 6 is oper 

ated by a rotatable insulator 76 which is jour 
nalled in a bearing member 78 secured to the 
channel support 7. and which includes an oper 
ating crank 80 which may embody an aperture 
for the reception of a hook-stick operating mem 
ber or which may be coupled to an operating link 
age for rotating the insulator 76. The outer end 
of the rotatable insulator 76 is journalled in a 
coupling member 82 of conducting material 
which is secured to the hinge tongue 5 on the 
insulator 9, and the coupling member includes 
an outwardly extending terminal portion to 
which a circuit conductor 84 may be attached. 
The rotatable insulator T-6 further includes an 
outer crank portion 86 which is coupled to the 
operating rod 6 of the Switch by means of a 
pivoted link member 88. The 1ink 88 is connected 
to the rod 6 and to the crank 86 by universal 
connections 89 and 9. 
The inner end of the operating rod 6 is guided 

in its movement by a pin 90 integral with the 
rod 6 which projects from the rear side thereof 
and rides in an arcuate slot 92 formed in the 
back side of the housing 25. The slot 92 has an 
arc parallel to the arc described by the pin 64 on 
the lever 63 so that the abutments 62 and T2 car 
ried by the rod 6 are maintained in contact with 
the pin 64 during normal opening and closing op 
erations of the device. The arcuate slot 92 also 
insures resetting of the abutments 62 and T2 in 

engagement with the pin 64 upon resetting move 
ment of the mechanism. 3. 
The operating rod 6 is guided for movement 

in a single plane between the side walls of the 
housing 25 in spite of angular movement of the 
crank 86 and the link 88, by means of the side 
edges of the narrow slot 93 in the end of the 
housing 25 and by the pin 90 engaging in slot 92, 
the pin 90 being held against lateral displacement 
by washers and cotter key 95 carried by the pin. 
90 on opposite sides of the slotted back wall of 
the housing (see Fig. 4). 
The housing 25 is preferably open on one side, 

and the open side is closed by a cover plate st 
bolted to the housing so as to permit asserly 
of the mechanism in the housing. 
The operation of the device is briefly as follows, 

To open the circuit the rotatable insulator 76 is 
rotated in a direction to move the operating rod 
6 toward the left, as viewed in Figs. and 7. 
During the first portion of the movement of the 
operating rod 61, the actuating lever 63 is ro 
tated in a counter-clockwise direction about the 
pivot shaft 29 to effect movement of the inner 
insulating tube 4 towards the left to open cir 
cuit position. During this movement, the holiow 
switch member 7 remains in closed position due 
to the fact that its free end is resiliently gripped 
by the arms 2 of the break-terminal 9. The 
movement of the inner insulating tube 4f to open 
circuit position causes the ring contact members 
55 carried thereby to separate from the cooper 
atting ring contact members 4 and 5 carried by 
the fixed insulating tube 37. The separation of 
the ring contact members introduces a plurality 
of air gaps in the circuit between the hinge ter 
minal 5 and the contact member 3 at the free 
end of tie. Switch member which engages the 
break terminal member 9, The plurality of arcs 
drawn between the ring contact members diura. 
ing their separation are restricted in the narrow 
annular space between the fixed insulating tube 
37 and the novable insulating tube 4 where 
they are quickly extinguished in the manner re 

45 

50 

ferred to above. The circuit between the ter 
firgis of the Switch is 'thuis Coripletely ii. Eers 
rupted by the interrupting Ireans within the hol 
low switch rember while the Switch Inenber 
remains is closed position. Ihis position of the 
parts is illustrated in Fig. 2. At this point, the 
actuating lever 63 engages the stop projection 73 
carried by the housing 25 so that continued 

SS 

60 

70 

movement of the operating rod 6 towards the 
left swings the switch member 7 in a counter 
clockwise direction about the pivot shaft 29 to a 
substantially vertical open position as shown in 
Fig. 3. The switch member 7 in the open posi 
tion provides a large air gap between the ter 
minals 5 and 9 of the switch which is capabie 
of withistanding high voltages. 
To close the circuit, the operating rod 6 is 

moved towards the right by rotation of the in 
sulator it, and since the actuating ever S3 is 
maintained in engagement with the stop projec 
tion 73 by heans of the biasing spring 7 f, this 
movement of the operating rod 6 swings the 
switch member in a clockwise direction about 
the pivot shaft 29 to closed position, in which the 
contact member 3 on the free end of the Switch 
member engages the resilient arms 2 on the 
break terminal nerber 9. During this swinging 
movement of the Switch inenber to closed 
position, tile spring imaintains the actuating 
lever 63 in engagement with the stop projection 
3 to maintain the circuit interrupting means 

  



within the switch. Inernber in open circuit posi 
tion. Continued movement of the Operating rod 
3 towards the light after the SWitch in ember 
has been rotated to closed position as far as it 
wiligo, rotates the actuating lever 63 in a clock 
wise direction allout, tile pivot Shaft 29 to effect 
axial movement of tine inner insulating tube 4 
towards the Fight, to closed circuit p0sition, caus 
ing the ring contact, inenbei's 55 carried by the 
tube to move into engagement with the co 
operating ring contact members and 57 car 
tied by the fixed insulating tube 3. This move 
finent of the ring contact, members into engage 
thent, establishes the circuit between the termi 

inals of the switch. The throw of the operating 
rod 6 is sufficient to provide the required contact 
pressure between the ring contact members when 
the switch is in the fully closed position. 
Upon the occurrence of piedetermined Over 

oad currents through the circuit in Which the 
switch is coniaected, i.he soleinoid 68 Wii become 
sufficiently energized to attract the pivoted cou 
soling member 56 and roya it upwardly to the 
dotted ine portion shovitin in Figs. 2nd to thus 
remove its abutment portion i 2 iron the isfit Side 
of the actuating ever pil. S3 and permit the 
spring to move the actuating iever 63 to the 
left, as viewed it. Fi aid. , to tiereby re 
lease the actuating e Spring then 

is a counterclockwise 
opening of the coin 

member to interrupt 

ere 

e circuit, 
engageinent, terminai 9. 

to reset, hterrupter following 
an autozinati tion, it is neceSSary 

g, annel to love 
e isf, as viewed in Fig. 
to the position shown 

2ting of a bittent 52 
and the pivoted coupling in ember abutment 2 
are again grought inic engageneit *fiti the 
actuating lever in 33, whereupci, the 2,311 atti:3.g 

is . - ii in a £ile Zigilt to close 
the contacts within it cil insinger i. 

luring the resettig overilet of the Operat 
ing rod 32, the i i. rodi is guided to 
£he proper position. Si it. . 2 to "3engage 
the pin 35 by ir e guide pin 90 sliding 
in the arcuate guide slot, 32. In the inneantime, . 
the pivoted coupling member 85 has been re s k 

i 12tching position slotii it. Fig. 
2. 

: by a sing is is mounted 
the insuligtig tube 23 for ii. 

in, gleat, or Slow 

i 

1. 

3. 
S 

e c 
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2,301,746 
ing 25 for limited pivotal movement within an 
acuate or segmental groove or recess 98 provided 
in the housing wall. So that opposite walls 99 and 
f Ot of the recess 98 act to limit pivotal move 
ment of ever 96. The end of the movable 
actuating lever 96 to which the spring 94 is con 
nected is provided with an integral pin 02 re 
ceived in the slot 97 provided in the plate 69 
Secured to the left-hand inner end of the insulat 
ing tube 4f. 
The operation of this embodiment of my in 

vention is much the same as that described in 
connection with the embodiment shown in Figs. 
l to 7, differing therefrom only in the opening 
and closing movements of the contacts within the 
Switch member 17. For example, in the opening 
movement of these contacts, as the operating rod 
6 f is moved to the left, as viewed in Fig. 8, the 
Inovable Switch member 4f temporarily remains 
stationary, held in position by the spring 94 for 
a Substantial length of movement of the operat 
ing rod, and until the line of action of the over 
center Spring 94 crosses over the pivot of the 
actuating lever 96, whereupon the Spring 94 acts 
to instantaneously move the inner insulating tube 
4 and its associated contacts to the left to an 
open position. The reverse of this operation 
takes place when the Switch operating rod 6 
is moved to the right. In other words, the con 
tacts within the switch member 7 remain open 
until the line of action of the overcenter spring 
94 crosses to the right of the pivot axis of the 
lever 96, whereupon the contacts within the 
Switch member 7 are closed with a snap action. 
This Snap action movement of the switch con 
tacts also occurs when the switch is opened auto 
natically upon the passage through the device 
of overload currents of a sufficient magnitude to 
energize the solenoid 68 sufficiently to attract the 
pivoted release member 66. In this event, when 
the release member 66 is moved upwardly by the 
Solenoid 68, the spring then operates to move 
the operating lever 63 to the left to thereby again 
open the contacts within the Switch blade 7 
With a snap action. The spring 7, of course, is 
of Sufficient strength to operate the snap-acting 
parts Comprising the overcenter spring 94 and 
the movable spring supporting lever 96. 

It should further be noted that the switch con 
tacts within the switch member 7 in both en 
bodiments of my invention, are maintained in a 
closed position against the bias of coil spring 7 
S’ means of the toggle formed by the connec 

tions to the rotating insulator 86. 
Having described preferred embodiments of 

my invention in accordance with the patent stat 
utes, it is to be understood that various changes 
and modifications may be made in the particular 
embodiments disclosed without departing from 
tile broad Spirit and scope of my invention. I, 
therefore, desire that my invention be interpret 
ed as broadly as possible, and that it be limited 
Only as required by the prior art. 

I claim as my invention: 
1. In a circuit interrupting device, a pair of 

disconnecting contacts, one of which is mounted 
on a novable Contact support for movement 
thereWith into and out of engagement with its 
Cooperating contact, current interrupting con 
tacts carried by said movable support and con 
nected in Series with said disconnecting contacts, 
an operating mechanism for sequentially operat 
ing Said contacts in a circuit opening operation 
to first Open said interrupting contacts and to 
thereafter Cpen Said disconnecting contacts, and 

  

  

  

    

    

    

    

  

    

  

  



2,301,746 
frieáis operable to automatically open said cur 
rent interrupting contacts in response to cur 
rents above a predetermined value. 

2. In a circuit interrupting device, a pair of 
disconnecting contacts, one of which is mounted 
on a movable contact support for movement 
therewith into and out of engagement with its 
cooperating contact, current interrupting con 
tacts carried by said movable support and con 
nected in series with said disconnecting contacts, 
means for sequentially operating said contacts in 

5 

0. 

both a circuit closing and a circuit opening op 
eration, and additional means for automatically 
opening said current interrupting contacts in 
response to the passage through the device of 
currents greater than a predetermined magni 
tude. ." 

3. In a circuit interrupting device, a pair of dis 
connecting contacts, one of which is mounted on 
a movable contact support for movement there 
with into and out of engagement with its cooper 
ating contact, current interrupting contacts car 
ried by Said movable Support and connected in 
series with said disconnecting contacts, snap 
acting means for Operating said current inter 
rupting contacts, means for sequentially oper 
atting said snap-acting means and said movable 
support to sequentially operate said current in 
terrupting contacts and said disconnecting con 
tact, and means for causing automatic operation 
of said Snap-acting means to open said current 
interrupting contacts in response to the passage 
through the device of currents above a predeter 
mined value. 

4. In a circuit interrupter, an arc extinguishing 
device mounted for bodily movement, a pair of 
disconnecting contacts, one of said disconnecting 
contacts being moyable with said arc extin 
guishing device into and out of engagement with 
the other of said disconnecting contacts, said 
arc extinguishing device having a pair of arc 
establishing contacts connected in series with 
said disconnecting contacts, operating means for 
both of said pairs of contacts, operable to open 
said arc establishing contacts while said discon 
necting contacts remain engaged, and thereafter 
to move said arc extinguishing device to Open the 
circuit at said disconnecting contacts, and means 
operable to cause said operating means to auto 
matically open said arc establishing contacts in 
response to passage through the interrupter of 
currents above a predetermined magnitude. 

5. In a circuit interrupter, an arc extinguish 
ing device mounted for bodily movement, a pair 
of disconnecting contacts, one of said disconnect 
ing contacts being movable with said arc ex 
tinguishing device into and out of engagement 
with the other of said disconnecting contacts, 
said arc extinguishing device having a pair of arc 
establishing contacts connected in series with 
said disconnecting contacts, operating means for 
both of said pairs of contacts, operable to open 
said arc establishing contacts while said discon 
necting contacts remain engaged, and thereafter 
to move said arc extinguishing device to open the 
circuit at said disconnecting contacts, and oper 
able to move said arc extinguishing means to 
close said disconnecting contacts while said arc 
establishing contacts remain open and to there 
after close said arc establishing contacts to close 
the circuit, and means operable to cause said Op 
erating means to automatically open said arc 
establishing contacts in response to paSSage 
through the interrupter of currents above a pre 
determined magnitude, 
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6. In a circuit interrupter, an arc extinguish 

ing device mounted for bodily movement, a pair 
of disconnecting contacts, one of said disconnect 
ing contacts being movable with said arc extin 
guishing device into and out of engagement with 
the other of Said disconnecting contacts, said 
arc extinguishing device having a pair of arc 
establishing contacts connected in series with 
Said disconnecting contacts, operating means for 
both of said pairs of contacts, and operable in 
its opening movement to sequentially open said 
arc establishing contacts and said disconnecting. 
contacts, and operable in its closing movement 
to sequentially close said disconnecting contacts 
and said arc establishing contacts, and means 
for independently opening said arc establishing 
contacts. 

7. In an interrupter, a pair of spaced termi 
nals, a hollow switch member for bridging said 
terminals, said bridging member having a con 
tact thereon engageable with one of said ter 
minals, circuit interrupter means in said hollow 
Switch member connected to the other terminal 
and said contact and operable to establish and 
interrupt a circuit between said terminals when 
Said Switch member is in bridging position, oper 
ating means operable in one continuous move 
ment to first open said interrupting contacts and 
then Swing Said Switch member to open position, 
and means operable in response to predetermined 
conditions to cause said mechanism to automati 
cally open said interrupting contacts. 

8. In a circuit interrupting device, a movably 
mounted enclosure for an arc extinguishing de 
vice, a pair of disconnecting contacts, one of 
which is movable with said enclosure into and 
out of engagement with the other of said dis 
Connecting contacts, arc establishing contacts 
Within said enclosure and connected in series 
with said disconnecting contacts, operating 
means for Sequentially operating said contacts 
and including means within said enclosure oper 
able in response to the passage therethrough of 
currents above a predetermined magnitude to 
open at least said arc establishing contacts. 

9. In a circuit interrupter, contact means 
biased to an open position with respect to co 
Operating contact means, an operating member 
movable in opposite directions for opening and 
closing said contact means, and including a 
movable abutment normally engageable with a 
part associated with said contact means in the 
closing movement of said operating member to 
close said contact means, said abutment being 
movable in response to the passage through the 
interrupter of currents above a predetermined 
magnitude, out of engagement with said contact 
means to permit the same to move to open posi 
tion, and said operating member further includ 
ing a fixed abutment engageable with said part 
in the opening movement thereof to open said 
Contact means. 

10. In a circuit interrupter, disconnecting con 
tacts one of which is mounted on a movable 
contact support for movement into and out of 
engagement with another of said disconnecting 
contacts, separable contact means on said sup 
port in series relation with said disconnecting 
contacts and normally biased to an open circuit 
position, operating means including an Opera 
ating member movable in opposite directions rel 
ative to said support for opening and closing 
said contact means, and including a movable 
abutment resiliently biased to a position in which 
it is normally engageable with a part associated 
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with said contact means in the closing movement 
of said operating member to close said contact 
means, and being movable in response to the 
passage through the interrupter of currents above 
a predetermined magnitude, out of engagement 
with said part to permit said contact means to 
move to open position, and said support includ 
ing means positioned to be engaged by a portion. 
of said operating means after said contact means 
have been opened, whereby said support may 
be actuated thereafter to open said disconnect 
ing contactS. 

11. In a circuit interrupter, an arc extinguish 
ing device mounted for bodily movement, a pair 
of disconnecting contacts, one of said discon 
necting contacts being movable with Said arc 
extinguishing device into and out of engagement 
with the other of said disconnecting contacts, 
said arc extinguishing device having a pair of 
arc establishing contacts connected in series with 
said disconnecting contacts, and operating means 
for both of said pairs of contacts, operable in 
its opening movement to sequentially open said 
arc establishing contacts and said disconnecting 
contacts and in its closing movement to Sequen 
tially close said disconnecting contacts and arc 
establishing contacts, means to independently 
open said arc establishing contacts, means nor 
mally biasing said operating means toward Open 
ing movement, and said operating means in 
including locking means for maintaining Said 
contacts closed, 

12. In a circuit interrupting device, a movably 
mounted tubular arc extinguishing device, a 
pair of disconnecting contacts one of which is 
movahle with said arc extinguishing device into 
and out of engagement with the other of Sald 
disconnecting contacts, arc establishing contacts 
within Said arc extinguishing device and Con 
nected in series with said disconnecting contacts, 
operating means for sequentially operating said 
contacts and including means operable in re 
sponse to the passage therethrough of currents 
above a predetermined magnitude to Open at 
least Said arc establishing COntactS. 

13. In a circuit interrupter, an arc extinguish 
ing device mounted for bodily movement, a pair 
of disconnecting contacts, one of said discon 
necting contacts being movable with said arc 
extinguishing device into and out of engagement 
With the other of Said disconnecting contacts, 
said arc extinguishing device having a pair of 
arc establishing contacts connected in series with 
said disconnecting contacts, operating means for 
both of said pairs of contacts, and operable in 
its opening movement to sequentially open said 
arc establishing contacts and said disconnecting 
contacts, and operable in its closing movement to 
sequentially close said disconnecting contacts and 
said arc establishing contacts, and current re 
sponsive means for opening said arc establishing 
contacts independently of said disconnecting con 
tacts, whereby said arc establishing contacts may 
be opened by said current responsive means while 
Said disconnecting contacts are closed. 

14. In a circuit interrupter, an arc extinguish 
ing device mounted for bodily movement, a pair 
of disconnecting contacts, one of said disconnect 
ing contacts being movable with said arc extin 
guishing device into a J out of engagement with 
the other of said disconnecting contacts, said arc 
extinguishing device having a pair of arc estab 
lishing contacts connected in series with Sald 
disconnecting contacts, operating means for both 
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ing movement to sequentially open said arc estab 
lishing contacts and said disconnecting contacts, 
and Operable in its closing movement to sequen 
tially close said disconnecting contacts and said 
arc establishing contacts, said operating means 
including a releasable connection to said arc 
establishing contacts, current responsive means 
operable to release said connection and permit 
Said arc establishing contacts to open without 
opening said disconnecting contacts, and said 
connection being capable of being re-established 
by movement of said operating means without 
opening said disconnecting contacts. 

15. In a circuit interrupter, a pair of discon 
necting contacts, one of which is mounted on a 
movable Support for novenent therewith into 
and out of engagement with the other of said 
disconnecting contacts, circuit interrupting con 
tacts carried by said movable support and con 
nected in series with said disconnecting contacts, 
Operating mechanism comprising means operable 
to open said interrupting contacts at high speed 
and to close said interrupting contacts, said 
means being biased at all times to open said in 
terrupter contacts, means for opening and closing 
said disconnecting contacts, said last-mentioned 
means being operable during an opening operation 
to first cause said interrupting contact means to 
Open said interrupting contacts while said dis 
Connecting contacts remain engaged and to then 
Open said disconnecting contacts, and effective 
when in closed position to maintain both of said 
contacts closed, a releasable connection between 
Said interrupting contact operating means and 
Said disconnecting contact operating means, and 
current responsive means operable upon overload 
to release said interrupting contact operating 
means from said disconnecting contact operating 
means to cause opening of sald interrupting con 
tacts while said disconnecting contacts remain 
closed, and said disconnecting contact operating 
means being operable to reset said releasable con 
con without opening said disconnecting con 

tacts. 
16. In a circuit interrupting device, insulating 

Support means, a pair of disconnecting contacts 
mounted on said support means, one of said con 
tacts being mounted for movement into and out 
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of engagement with the other to insert a large 
visible air gap in the circuit when in open posi 
tion, current interrupting contacts also mounted 
On Said support means and arranged in series cir 
cuit relation with said disconnecting contacts, an 
Operating mechanism for sequentially operating 
Said contacts in a circuit opening operation to 
first open said interrupting contacts and to there 
after Open said disconnecting contacts, and 
means operable to automatically open said cur 
rent interrupting contacts in response to currents 
above a predetermined value. 

17. In a circuit interrupting device, insulating 
Support means, a pair of disconnecting contacts 
mounted on said support means, one of said con 
tacts being mounted for movement into and out 
of engagement with the other to insert a large 
visible air gap in the circuit when in open posi 
tion, current interrupting contacts also mounted 
on said support means and arranged in series cir 
cuit relation with said disconnecting contacts, 
means for sequentiatly operating said contacts in 
both a circuit closing and a circuit opening opera 
tion, and additional means for automatically 
opening said current interrupting contacts in re 
Sponse to the passage through the device of cur 

of said pairs of contacts, and operable in its open- 75 rents greater than a predetermined magnitude. 
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18. In a circuit interrupting device, insulating 

Support means, a pair of disconnecting contacts 
mounted on said support means, one of said con 
tacts being mounted for movement into and out 
of engagement with the other to insert a large 
visible air gap in the circuit when in open posi 
tion, current interrupting contacts also mounted 
on said support means and arranged in Series cir 
cuit relation with said isconnecting contacts, 
snap-acting means for Operating Said current in O 
terrupting contacts, means for sequentially oper 
ating said Snap-acting means and said movable 
support to sequentially operate said current in 
terrupting contacts and said disconnecting con 
tact, and means for causing automatic operation 
of said snap-acting means to open said current 
interrupting contacts in response to the passage 
through the device of currents above a predeter 
mined value. 

19. In a circuit interrupting device, insulating 
support means, a pair of disconnecting contacts 
mounted on said support means, one of said con 
tacts being mounted for movement into and out 
of engagement with the other to insert a large, 
visible air gap in the circuit when in Open position, 
current interrupting contacts also mounted .On 
said support means and arranged in series cir 
cuit relation with said disconnecting Contacts, 
common operating means for said disconnecting 
and interrupting contacts, and operable in its 
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opening movement to sequentially open said aro 
establishing contacts and said disconnecting con 
tacts, and operable in its closing movement to se 
tuentially close Said disconnecting contacts and 
said arc establishing contacts, and means for in 
dependently opening said arc establishing con 
tacts. - 

20. In a circuit interrupting device, insulating 
support means, a pair of disconnecting contacts 
mounted on said support means, one of Said con 
tacts being mounted for movement into and out 
of engagement with the other to insert a large 
visible air gap in the circuit when in open posi 
tion, current interrupting contacts also mounted 
On said support means and arranged in series cir 
cuit relation with said disconnecting contacts, 
common operating means for said disconnecting 
and interrupting contacts, and operable in its 
opening movement to sequentially open said arc 
establishing contacts and said disconnecting con 
tacts, and Operable in its closing movement to 
sequentially close said disconnecting contacts and 
Said arc establishing Contacts, and current re 
sponsive means for opening said arc establishing 
contacts independently of said disconnecting con 
tacts, whereby said arc establishing contacts may 
be opened by said current responsive means while 
said disconnecting contacts are closed. 

GORDON S. PARKER. 
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