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Appllcatlon Ma,y 2 1947 Serlsl No. 745 542

-This Jinvention. reletes to ‘circuit 1nterrupters
in genersl and, more. psrtroulerly, 10 ‘are-extin-
gulshlng structures and operatme me“hemsms
therefor | o | |
T Theé prrnclpel obJect of our mventlon is to pro-

vide an miproved Circuit 1nterrupter of “the high-

voltecre type in Whlch the operetmg mechsmsm-

for the momne ccntect structure 1s srmphﬁed

..........

curt 1nterrupter havmg en 1mproved erreneement

of pressuie” end 1nterrupt1ng ‘gaps” so that for

i

10

hrgh-voltege apphcstlon the pressure formed at

the pressure gep’“msy be’ utrhzed to send f.luld
toward the one or more mterruptmg gsps '
Another obJect 1s to provrde an 1mproved oD~

v
....

rgated a,ro extmgulshlng unlt wrth means for
‘trsnsferrmg such’ motlon to the conta,ct structure
_et the other end of S&Id arc extmgulshlng umt

'J
"I&-l'\-

*duotlng portlons so that two or rnore serlslly

related geps me,y be convemently afnd repldly
estebhshed :

-y B

“~ Another obJect is to prov1de an 1mproved cir-
cuit 1nterrupter W1th an’ 1mproved operetine

‘mechanism {0 establish’a’ pressure ga,p end two
serially related interrupting'gaps, ~ 7

'-mgs in whloh

_lsrly to Fig,

.___tendmg angle irons 2.

Further objiects and” sdventeges will reschly
becoime epperent upon a réeading of the followmg
specification, taken in. con;lunctlon w1th the drsw-

LR

“RFigure 1 is a side elevetronul view of a, clrcu:zt
interrupter embodymg ouf invention;: - v tt

Pig. 2 is'an enlarged: .frsgmentsry-srde eleva-
tiondl view,
'1nterrupter of-Fig.”1, tlie contact structure belng
shown ify the closed o1rcu1t position: .
"= Fig. .3 i§ an ‘enlarged vertical- seﬂtronsl view
throUgh the improved" src-—extmgurshmg unit of
g, 2, .the contacts bemg shourn 111 the psrtmlly

- Open c1rcu1t position:

Fig. 4.is a_seéctional view _on_a reduced sca].e
taken along the line IV—IV of Fig.3;

- Fig. .5 is ‘a sectional view .on_a reduced scsle

r..te,l{en slong The line. V-V of Fig.3: and"

JFig.. 6 is g vertloul sectronul yiew of a. mod1ﬁed

lllll

':shown 1n the closed crrcult po.S1t1cn

partially 'in section;” of “the circuit

15

8 Clalms. (Cl 200——145)

2

ends of the angle irons,? support a grounded sup-
port means generullv deslgnsted by the reference
nurnerel a Whloh supports a circuit 1nterrupter
_generally desrghuteu hy the reference numeral 9.
Referrlng more psrtlculerly to Flg 2, 1t Wlll be
observed that terrnme,l Toushlng means 6, in th1s
..mstence 1noludrng 2! hrgh voltege condenser bush-
ing 1, extends through the grounded support
means 4 and is suouorted ther eby ‘The llne ter---
minal i1 is dlsposed at the upper eud of. the bush-
ing 17 end i3 shown more clesrly in Flg 1
generelly dosleneted by the reference numersl
12, decendrng froin the support meens .3 hemg
supported thereoy A bsse sectlon generelly

~ designated by the reference numeral i3, is_sup-

20

51V

39

40

45

50

-Referring . to. the drawings, and more. psrtlcu-

.1 .thereof, .the reference .humeral, |

L EEE _-_.. *\-’ﬂl.“

desrenstes a. bsse whlch supports Vertrcslly ex-

|rt.

The sngle irons.2 sre

Jbraced by. dlegonally extendmg metsllrc breces 3,

-,f-l_.

also. preferahly . formed of nngle iron.., The upper

oihy

ported in clemprng relstlonshlp Wlth the lower
end of the casing means {2,

The bsse sectlon 13

suppcrts an arc-exti ugulshlng unlt generslly des-

1e'11eted by the reference numeral 14. | ”
Preferably the 1nsulst1ng casmg means {2, de-

pending from the suprort means 4, 1nc1udes a

hoilow porcelsm column {35, mterlorly of whlch'
is positicned an insulating cyhndnosl casing IG -
The casing ie is clamped st its upper end to the
plate 17 for *mmg a part of the grounded support

“means 4. The lower en

clemped to an 1nwerdly extendlng plste port1on
24 "of the base secticn {3. Thuys, the msuletlnﬂ*
cylinder I8 is put und ler tension, and the hollow
‘poreclain column 18 is. msmtamed in compres-
sion. A suitable arc- est1ngu1sh1ng ﬂurd 20 in
Sthis instance mrcult bree,ker 011 fills the cesmg
16 to thelevel 22, - - |

The arc-extinguishing unlt or elongeted srcmg
chember {4 is supported above the- base sect1on .
12 by means of upwardly extendlrg supports 23
the latter resting azainst the base plate 24 of the
base section H__end,su_ltebly secured.. uhereto ‘as
by welding. T

Movable into and out of the src extmgmshrng
umt 4 is an upper movable rod-shsped contsct
25 which . is pivotally connected at 26 to an . in-
sula,tlng operating rod 27, the 1stter bemg plvoted
at.28 to an cperetrng means generally designated
bj the grounded support means ﬂ More Specm-
csﬁly, the operstmg means. 31 includes an operet-
e psrr of ﬁsed breckets 3!3 only one of Whrch is
shown in Fig. 2. The brsckets 34 may . be mte-
greﬁly for u_ed with the plete H of the support
mesns 4. Sul "rb ue:numsm (uot shown) may

bhe emzloyed. to cause rcta,tnre ectustmg motlon
of the or ere.t'-ng crunlr 32,

. " L =

i
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2
herein disclosed are set forth and claimed in
United States patent application, Serial No.

- 591,047, filed April 30, 1945, by Leon R. Ludwig

and Benjamin P. Baker, now Patent No. 2,534,920,
granted Dec. 19, 1950, and assigned to the same
assignee as the instant application. |
Referring to Fig. 3, which shows more clearly
than does Fig. 2 the internal construction of the
arc-extinguishing unit or arcing chamber 14, it
will be observed that the upper movable contact
25 in the closed circuit position makes contact
with an intermediate or relatively stationary
contact 39, the latter being fixedly mounied in
place by the cooperation of three insulating
plates 36, 37, and 38. The insulating plate 37 has

a recess 41 formed therein within which 1s po-

sitioned a flange portion 42 integrally iormed
with the intermediate contact 3%. Also cooper-
able with the intermediate contact 3% is a lower
movable rod-shaped contact assembly 43 includ-
ing an operating rod 44 formed of conducting
material and- having a pair of rod-shaped mova-
ble contacts 45, 48 operatively connected by an
insulating rod portion 47. The red portion 41
formed of insulating material may be threadedly

_secured to the movable contacts 43, 46 so that the

“entire movable contact assembly 43 moves as a
unit in response to vertical reciprocating motion
of ‘the operating or contact rod 44.

- As more clearly shown in Fig. 2, the contact
rod 44 is biased downwardly in the circuit open-
ing direction by a compression spring 51, the
latter bheing seated between the bottom pla..te 52

J

190

15

20

30

of the unit 14 and a flange 53 secured to the

‘operating rod 44. The lower end of the contact

rod 44 has a slot 54 formed therein within which
is slidably guided a pivot pin 58, the latier being
extended through slots 86 formed in the leg por-

39

tions 571 of a bifurcated lever 61 mounted on a -

stationary pivot 62. The stationary pivol 22 is
supported by a pair of brackets 83 extending up-
-~ wardly from the base plate 24 of the housing or

base section 13. Extending longitudinally of the

‘arc-extinguishing unit 14 exteriorly thereof and
- positioned within the casing 16 is an insulating
operating rod 64, the upper end of which is piv-
-otally connected to the operating erank 32 by the

pivot 28. The lower end of the operating rod 64

is bifurcated as at €5 and the two leg portions &7
thereof have slots 68 provided therein within
which is slidably guided a pin 69 which extends
transversely of the right-hand end of the lever
Bi1. A compression spring 78 surrounds the bi-
furcated portion 65 of the operating rod &4 being
disposed between a flange Tl rigidly secured to
-the operating rod 64 and a movable washer 12
slidable about the leg portions 81 and making
“abutting engagement with the lever 6l.

- 40

50

65

The upper movable contact 25 is telescopically

‘guided by a conducting tube 74 which passes in-
teriorly through the bushing 1, the latier heing
clamped by a flange clamp T8 to the top piafe
{7 of the interrupter. Disposed interiorly of the

conducting tube 4 is a tension spring 16 which -

biases the upper movable contact 25 upwardly
in a circuit opening direction. Threadedly se-
~cured to the lower end of the conducting tube 14
is a slider contact assembly generally designated
by the reference numeral 78 and including a
‘housing 19 threadedly secured as at 83 to the ex-
terior surface of the conducting tube 74, Pivot-
-ally mounted within the housing 79 on pivot pins
81 are a plurality of, in this instance two, slider
contact segments 82 having their contact por-
tions 83 biased inwardly by leaf springs 84. Con-

60

65

70

75

ing arc 90 between the contacts 33,
pressure-generating arc 91 between the contacts
46, 8% within a pressure- generatmg chamber 92.

establish a first or an interrupting arc 90.

4 | .t

sequently, the electrical circuit passes. from the
conducting tupe 76 through the contact assembly
18 to the contact rod 25 from whence the circuit
passes through the intermediate contact 39,

movabie contact 45 of movable contact assembly

43, through a plurality of longitudinally extend-

ing stationary contact segments 85 to the mova-

Gle contact 46 of the movable contact assembly

43. The circuit then extends through the lower

contact rod #4 to a pair of slider contacts 86

which bear inwardly upon the outer suriace of
the conducting operating rod 44. Afier passing

through the slider contacts 8§, the circuit passes

through the conducting base plate 24 to the lower

line terminal 87 of the interrupter.

During the opening operation, suitable means

(not shown), which is responsive to either man-
ual Operatmn or to the presence of excessive cur-
rent conditions existing in the circuit controlled
by the interrupter, is operative to cause clock-
wise rotative motion of the Operatlng cT ank 32
about the pivot 33. The clockwiss motion of

operating crank 32 simultaneously causes upward .
motion of both operating rods 27 and ©4. The

operating rod 27 being pivotally connected at 26
to the upper movable contact 29 causes upward
separating motion of the same away Irom the

intermediate contact 3% to draw an interrupting

arc 88, as shown more clearly in Fig. 3. The in-

_itermptmg arc 88 is established within an inter-
rupting chamber, generally designated by the .
reference numeral 8§ and more fully described

hereinafter.
The upward motion of the operating rod 64
causes counterclockwise rotation of the lever 61

to thereby permit the compression spring 5§ to

force the flange 53 and operating rod 44 down-
wardly. The downward motion of the contact
rod 44 simultaneously establishes an interrupt-
45 and- a

In other words, one or s first movable . contact

45 of the movable contact assembly 43 separates

from the first relatwely statmnary conta,ct 35 to

___,The
other movable contact 46 of the movable con-

tact assembly 43 separates from the other or

second relatively stationary contact 85 to estab-
lish a, second or a pressure-generating arc 91.
The third movable contact 29 separates from the

first relatively stationary contact 33 to estabhsh-

a third or an interrupting arc 83.

Since the unit #4 is immersed in oil, and con-
'sequently 0il exists within the pressure-generat-

ing chamber 92, the arc 81 acting upon the oil
within the pressure-generating chamber 92 will
cause the oil under pressure to flow upwardly, as
indicated by the arrows 93, to flow into the in-

terrupting chamber 89 and also inte the inter-

rupting chamber 94. The o0il flowing into the

interrupting chambers 89, 54 extmguzshes the 111-

terrupting arcs 823, 90.

It will be ohserved that a plurahty of ring-
shaped plates formed of insulating. material and
designated by the reference numeral 95 form the

‘pressure-generating chamber 92 in which the
pressure~generating arc 91 is established. Fur-
ther, a plurality of msulatmg sultably conﬁgured |

plates form the interrupting chambers 89 and 94.
The interrupting chambers 89, 94 assume 2 shape
.as more fully set forth in United States Patent

2,406,469, issued August 27, 1946 to Leon R. Lud-
wig, Winthrop M. Leeds and Benjamin P. Bal;er,

NN N

4
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‘and sassigned «to the assisnee -of «sthe. instgnt 7

application.

For:the- purpose ;of: understendlng our- r1nven-
tion, it is. merely necessary - tegstete -that there
are three types of 1nsu1et1ng plates . ut111zed in

the- 1nterruptmg chambers:89,-94. The-first type

is-herein.called an insulating: 1nlet plete is desig-
nated by the.reference numeral 97 and has.a
configuration. more. clearly shown in Fig. 4. -“The
insulating-inlet:plate,97:has apertures:98.for. the
- reception of .a plurality. ef -in this; 1nstence four,
insulating:fie rods 99, whmh in _cogperation with
nuts 100 serve to hold the several - 1nsu1et1ng
plates:fixedly:in position. ‘The:inlet plate 97 ‘has
a. cuteut pertlen {02 fermed therein ,,whlch pro-
.toward esch -ether frem twe Vertwel ﬂew pes—
Sages - .generally des.rgna.ted by - the reference
numeral 104 and- -leading upwardly from the
pressure~generating chamber -92. “The - second
type of-insulating plate is herem termed- .an ori-
fice insulating plate end is .designated by -the
reference numeral {05.
the. orifice plate 405:s -
Fig.:-4.

-Tt owill be neted -that the . erlﬁce msuletmg
-plete 10%:has -two kldney-sheped openings 156
which .assist- 4n fermmg the vertical flow . pas-
sages 104. The .orifice .plate 405 also-has cen-
trally formed therein .an er1ﬁce
which one  of fhe- 1nterrupt1ng ercs 88 98 is
drawn It . w111 be noted that an orifice insulat-
ing- Tpla,te 105 is p031t10ned on beth sides of- each
inlet plate:97.

The thlrd type of: msuletmg plete employed in

more -clearly shown: in

Pl

-vent plate end 1s desrgneted generelly by the

'-reference numeral -108. The-insulating p ate 168

is .composite .and fermed by the ceeperetlen of
-;twe 1dent1cel he.lves indicated: by the . reference
nnumere,l 109 end shewn more cleerly by. the cut-
@=Way pertmns of Fig..4. ‘Fach of -the helves

4109 -is .held rigidly.in- pesrtlen by two insulating
'The ceeperetlen of the helves 189 -

tie. rcds 99.
form a plurellty of -in. this. mstence two,.opposed
rvent pesseges demgneted by the reference nu-
;meral Hﬂ
with.a- kldney-sheped epenlng IBB te form. upoen
ehgnment with:the ether pletes the Vertlcel flow
passages !EM " -

sErom the . foregoing . deserlptlen -referring fto
.Frg -3, -it .will ‘be- -apparent. that - upen the estab-
.,_11shment ef the. pressure- generet1ng .arc 91 and
the. 1nterrupt1ng arcs 88, 90 W1th1n the 1nterrupt-
ing chambers 89, 94, oil under pressure will flow
Jipwardly. through the two- 'vertleel flow- passages

1 01 threugh-

Also,each cf thehelves 109 is. formed |

10

contact.rod 44 permits. e, relatively gree.ter travel
of the. eperetmg rods 2'5 ee in. respenSe 1o .con-

'-|..|F-'i-- 'l'-h e

tinued clockwise. retetmn ef the cperetmg crenk

4 .=

32 than would otherwise be pelmrtted Th1s 18

necessery 1o permlt 8 . greeter emeunt ef tre,vel

------

-.-'--\..-u-..ﬁ-"n-..- "_.,;__'_'..-1.'_

| lewer centect rod 44 mesmuch as the upper m__ev- ]
~able contact 25 meves npwerdly ccmpletely out

of - the extmgmshmg unlt i@ in the eeen c*rcu it
pes1tlen of the 1nterrupter tc premde nn Iselet-
1ng gep

tlen w1th the cempressmn Sprlng ‘m end shdeble

washer 12 provides the requlmte contact. pressure

15

20

The cenﬁguretlen of

30

45

45

in the closed circuit position.
that the contact segments 8 prcwde cenduetrns

tion | 14 and a lower. eyhndrlcel pertzen 115.
line - of . d1v1s10n between the square and . cylin-

r l—""—l-l—ii-

in the closed c1rcu1t pesztren of the 1nterrupter
as shewn in Flg 2 -Thus, a. certem emeunt of

-overtravel .of the eperetmg rcd 64 reletnre te the

lever 61 :is. permltted hy 1r1rtue ef the presence
of .slots 58

From the toregoing description, it will .be. ap~
parent that we have prev1ded an. nnpreted c1r-
cuig 1nterrupter of the type esue.h‘lshmg e1rnu1
tanecusly a pressure generetrng are end two
serially related interrupting arcs Wn,h et“ectlve
fiow conditions being echleved te brmg abeut
interruption of the 1nter1 uptmg eres 3% 24, ’Ihe.
mechanism herein shewn is s1mple in . censtruc-
tion and premdes the requ1s1te contect ﬂpressure
1t Wlll he eLserved

means 148 which sSpans or- pel aliels the 1nsulet1ng
rod portion 47 of the meveble centect essembly
43 when in the closed c1rcu1t p051t1en Durmg

;the opening eperetlen the Upper. ends ef the een-—

tact segments 89 bear egeznst the mevecle ccn—

.....

the centect pertlen a6 ef the eperetlng 1ed ea.

and the-lower ends of the centect segments &3

Referring to Fig. 6 it Wlll be neted thet e
have provided a medlﬁed type of erc-—csnngulsh-

ing unit or device generelly deslgneted by the

reference numeral 113 whlch may be used -in
place of the unit 14 ef Flg 2. An upper rneveble
red—sheped centect 25 hes an. upper sc_:[uere per-—

"The

 drieal pertlens Hﬁ censequently hes feur pre—-"

&0

104, a5 deszlgneted by -the -arrows 93, to flow

-redlelly inwardly: threugh the eppesed 1n1et pas-
-Sages 103 -t0. strlke mterruptrng arcs 83 90 and
.pass upwardly and. downwardly. through- the. ori-
fices:: 10T .provided by the 1nsu1et1ng erlﬁce pletes
-109: tc .exhaust .out. of- the. .unit 14 threugh the
teppesed Vent pesseges 110.
:that:by=this interrupting . censtructlen which is
-claimed in -the aforesaid: Petent 2406 ,469, - en
ﬁmtlmete engagement of - the 011 wrth the m-
-terruptmg arc:88, -90. is: thereby ebtemed
~Hollowing:. extmctlcn ef -the - arcs-the centect
~redr 44 nentmues t0-be. mcved dewnwerdly by the
weperetlng rod 64, end the upper meveble centact
.25 centmues t0 be meved upwerdly m its epen-
mg d1rectlen 10: prevlde an - 1selet1ng gap 1n the
.1c1rcu1t by the mthdrewel of:the movable. contact
& eut .of ' the-.arc- extlngmshmg umt 14, The
Previsienﬁ_ef the: slot 54 -inthe; -lower. end -ef the

v +-p-'-il-||l—'--l

It wﬂl -be. spperent'

B4}

i

ah

1;ly meunted at
,_cured at 130 to the lower ends of the WO, eneret-—

jecting corner pertmns 47 Wthh serve to. en-

gage 2 ring H& fis edly seculed 1n g, recess Ide
of g

Tplete 120 end screws §24.
rods - l24 extend ]engrtudrnelly externelly ef the
unit. §13 .and have their. upper. ends 125 prefectn'
ing threugh a pair-of apertures 523 p1 emded -in
the yoke [22.
etlng rcds 124 ﬁxedlv to the yeke i‘?2 SO . th{ru
the dewnwerd metlen ef the yclr;e #ee as. ce,1 sed
by engegement of -the cerne?
‘movable contact 25 with ring {18,
downward motion of beth the. :y'eke t,..E e.rnd-_.the
two -operating rods. {24,

yeke or ectuetlng rne*nber [22 bjz,r a rlng
A pelr of eperetmg

Nuts 112@ rle'ldly secure the eper-

1 T of
wﬂr cause

pertlens

Lever means 127, 1nc1ud1ng levers . 523 .rea,e,tlte
"sed pl‘tOtS E?Q ere pwetelly se-

ing rods i24. - The inner ends -of - the levcrs !28
-make. prvete,l engegement et I3E 1o the lewer

| meveble centect asse *nbly or. centect meens &3

70
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The meveble eentect essembly 43, es befere hes
.a .pair of movable .contacts 45, 45 essecieted

therewith operatively connected by an 1nsulet1ng
~_portion, 47,

“an insulating tube I3

is threadedly secured e;s .at 133 .t0. _the meveble_
.contact. 46. o |

The 1nsu1et1ng pertren -4 mcludes
the. lewer end ef whleh

P e . . T '\-
=
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To provide the requisite contact pressure in
the closed circuit position of the interrupter, as
shown in Fig. §, we have provided a lost-motion
connection between the insulating tube 132 and
the upper movable contact 48 of the movable
- contact assembly 43.
 disposed a compression spring {34 between the
upper interior end of the tubular movable con-
tact 45 and the upper end of the insulating tube
132 to bias the two apart. We have provided &
pin 185 which passes through the insulating tube
{32 in fixed relation thereto. 'The pin 135 passes
outwardly through slots 136 provided in the lower
end of the movable tubular contact 45 of the
- contact assembly 43.
tive motion between the movable contact 49 of
contact assembly 43 and the insulating tube 132.

Thus during the closing operation when the
upper movable contact 25 strikes the yoke 122
thereby causing upward motion of the movable
contact assembly 43, the two movable contacts
25 45 may strike the stationary intermediate
contact 35 and compress the spring {34 {o pro—

vide the contact pressure between contacts 3E,

45.  This permits the inovable ring-shaped
pressure-generating contact 46 to strike the sta-
tionary contact segments 85 to make firm en-
- gagement therewith.

Tn the closed circuit position cf the interrupter,
as shown in Fig. 6, the electrical circuit there-
through includes upper movable contact rod 28,
intermediate stationary contact 38, movable con-
“tact 45 of movable contact assembly 43, station-

ary contact segments 85, lower movable contact -

45 of movable contact assembly 43, slider con-
tacts 137 to the lower casting (38. The circuit
extends from the lower casting {38 to suifable
line terminal means 81 (Fig. 2). :

During the opening operation, sultable mecha-

nism  (not shown) is operable in response to
manual operation or to excessive current con-
ditions existing in the circuit controlled by the
interrupter to cause upward opening motion of
the upper movable contact 25. This permits the
compression springs 139 to cause ifollowing up-
ward movement of the yoke 22 and the two
operating rods {124 in response to the initial up-
- ward mction of the movable convact 23, |

The upward motiorn of the two operating roas
124 causes downward motion of the movakle
contact assembly 43 to thereby establish a pres-
- sure-generating arc between the contacts 4§, 89
- and an interrupting arc between the interrupting
contacts 35, 45. The internal plaie construction
of the unit t12 is identical to that of the unit {4
previously described in connection with Figs. 1-9;
consequently, a further descl iption thereof ap-
pears unnecessary. It suffices 1o say in explana-
tion of this embodiment of our invention, as

shown in Fig. 6, that oil under pressure is .:.0.1. ced

upwardly throuﬁh the vertical fiow channels {44
from the pressure-generating chamber 982 to
cause radially inward flow of iduid within the
inlet passages 103 to strike the two interrupting
arcs (not shown) and pass through the orifices
(2T provided in the insulating orifice plates 185.
After passing through the orifices 187, the cil is
forced out of the unit (i3 through the oppositely
disposed vent passages (18, Interruption scon
occurs, and the continued upward motion of the
- upper movable contact 285 out of the unit {13 as
indicated by the dotited lines i48) interposes an
~ isolating gap in the circuit.

- It will be observed that in this embodiment of
our invention, we have provided an improved

In other words, we have

This permits slight rela-

St

2%

al)

49)

8

contact construction and an improved operating

mechanism of simplified type for operation of
the same. The rod means 145, which we have
provided, including the yoke {22 and the operat-
ing rods 124, has a portion 118 which abuts the

contact rod 25 near the end of the closing stroke

to thereby interconnect motion of the contact
rod 25 and motion of the lever means 121.
contact structure is operable to establish a
pressure-generating and two interrupting arcs,

and fluid under pressure from the pressure-.

generating arc causes rapid extinction of the
interrupting ares.

From the foregoing descmptlon it, will be ap-

parent that we have provided an improved arc- .

extinguishing structure forming a single pres-

sure-generating break and two serially related
Furthermore, we have dis~

interrupting breaks.

closed a novel, simple mechanism for positively
actuating the contact structure of the circuit

interrupter to thereby prowde a high speed type__

of ecircuit interrupter.

Although we have shown and descmbed spe-
cific structures, it is to be clearly understood

» that the same were merely for the purpose of
illustration, and that changes and mod_ﬁcatmns-

may readily be made therein by those skilled

in the art without departing from the Sp1r1t'

and scope of the appended claims.
We claim as our invention: -
. In a circuit interrupter, a 1e1at1ve1y sta,—
ulﬁ’]aly’ contact, a movable contact assembly
wovable linearly and including two movable con-
tacts spaced along the direction of motion and
operatively connected by an insulating portion,
one movable contact separating from the rela-
tively stgtionary contact to establish an are, an-
otner

isolated from the first said relatively stationary

contact, the other movable contact separating

from the second said relatively stationary con-

tact to establish a second arc and to have only

the insulating portion therebetween in the open

position, means electrically connecting the said

other relatively stationary contact to the first

said movakle contact and paralleling the in- :
‘sulating portion during and after the time of

arc extinction so that the two arcs will be
serially related and there will be a clear non-

' paralleled gap beftween the first said relatively

stabtionary contact and the first said movable
contact in the opéen position, and a third mov-
able contact separable from the first said rela-
tively stationary contact tr.) establish a tmrd
serially related arc. | |

2. In a circuit interrupter, means defining &
pressure-generating chamber, means
two interrupting chambers, a relatively station-
ary contact, another relatively stationary con-

Y} tact electrically isolated from the first said rela- -
tively stationary contact, a movable contact as~ -
sembly movable linearly and including two mov-

able contacts spaced along the direction of mo-
tion and operatively connected by an insulating
portion, one movable contact separating from
the first said relatively stationary contact to

establish an inferrupting arc within one of the
1nterra.1pt1ng chambers, the other movable con-
tact separating from the said other relatively
stationary contact to establish a pressure-gen-
erating arc within the pressure-generating cham-
ber and to have only the insulating portion

~ therebetween in' the open position, means elec-

trically connectmﬂ‘ the said other relatively sta-

70 tionary contact to the first sald movable contact

The .

relatively stationary contact electirically

defining
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and” paralléﬁng the:

LT i B

msulatmgi POTtion durmﬂf
and after the’ time™ of- are’ extmctwn a‘ third

movable: c¢ontaet;: means’ causing the" separa-

ti0R: 6 the Third-Hiovable: contact: f¥oHL: the first
said relatively statmnary contact to: éstabligh -
_another interiupting: arc: Wlthln the other inter-

ruptmg chamber and pdssage means intercon-

necting the _pjjgsstlrgf___ege;qtlng chamber with
both interrupting' chambers: |

23 I g ciréuit- interruptér,: a- relatively. sta-
tlon&ry contact, & movable contact gssembly
movable 11near1y and. 1nclud1ng two movable con-
tacts Sparjed alonhg thé dlrectlon of motion and

0perajt1ve1y connected by an-insulating portloni
oné movable contact’ senaratmg from: the rela-'-

twely statmnary contact to establish ah are.:an-
other rela,twely stationary: ccmtact electmcally

isolated- from the first-said relatlvely stationary
contact, the other movable contact separating

from the second said relatively stationary con-

tact to establish a second arc and to have only

the insulating portion therebetween in the open
position, means electrically connecting the said
other relatively stationary contact to the first

sald movable contact and paralleling the in- .-

sulating portion during and after the time of
arc extinction so that the two arcs will be se-
rially related, a third movable contact separable
from the first said relatively stationary contact
to establish a third serially related are, an op-
erating rod operatively connected to the movable
contact assembly, another operating rod opera-

tively connected to the third movable contact. and

means for simultaneously causing the actuatmn
of both operating rods.

4. In a circuit interrupter, means defining a

pressure-~generating chamber, means defining
two interrupting chambers, a rela,twely station-

- ary contact, another relatively stationary contact

electrically isolated from the first said relatively
stationary contact, a movable contact assembly
movable linearly and inclnding two movable con-
tacts spaced along the direction of motion and
operatively connected by an insulating portion,
one movable contact separatine from the first
sald relatively stationary contact to establish an
Iinterrupting arc within one of the interrupting
chambers, the other movakle contact separating
from the said other relatively stationary contact

to establish g pressure-generating arc within the :

pressure-generating chamber, a third movable
contact, means paralleling the insulating portion

and electrically connecting the said other rela-,

tively stationary contact to the first said movable

contact during and after the time of arc extinc- |
tion, means causing the separation of the third
movable contact from the first said relatively

stationary contact to establish another interrupt-

‘Ing arc within the other interrupting chamber,.

passage means interconnecting the pressure-gen-

- erating chamber with both interruptineg cham-

bers, an operating rod operatively econnected to
the movable contact assembly, another operating
rod operatively connected to the third movable
contact, and means for simultaneously causing
the actuation of both operating rods. |
5. In a circuit interrupter, grounded support
means, terminal bushing means extending
through the support means, insulating casing

means depending  from the grounded support

means, a base section supported by the casing

‘means, an arc-extinguishing unit supported by

the base section, a relatively stationary c¢ontact,
a movable contact assembly movable linearly and
including two movable contacts spaced along the

Ieling theé insulating’ portion and. electrlcally con-

LS o
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dfi‘“’eﬁtwn Sf-motion and- OpérHtively conneﬁte"él by

i

movable! contact' |

L Y I-. LT

_sepa,ratmg from’ the réelatively stationary” con-

tact- to -establish’ an' aréi another relatwely sta.-

tmna,ry contact electrzcally isolatéd from: the
ﬂrst Salc.’f relatlvely sf,atmna,ry contact’”‘ the other

I--q.q. "11"""|.""

rel‘atwely stahenary contact to establlsh a- Sec-
ond: d¥e and: to’havé only the insiilating- portmn

il ™ L

thérébetiwveen: in” the open pomtwn Means pafa,l-
necting: the' said-other” relatively - stationary ‘cox-
tact to the first said movable contact during. .and
afﬁe‘ff the tite of 41¢ extincetion so that the two
afcs will be saridlly related, a-third movable conr-
taet separable’ from® the: first said relatively' sta-

'tlonary contaet to establish: a' third: serigly te-

latiéd-ares and-operating means supported by: the
support means for simultaneously actuating the
third movable contact and the movable contact
assembiy. |

6. In a circuit interrupter, grounded support
means, terminal bushing means extending
through the support means, insulating. casing
means depending from the grounded support
means, a base section supported by the casing
means, an arc-extinguishing unit supported by
the base section, means defining a pressure-gen-
erating chamber, means defining two interrupt-
ing chambers, a relatively stationary contact, an-
other relatively stationary contact electrically
isolated from the first said relatively stationary

contact, a movable contact assembly movable

linearly and including twc movable contacts

spaced along the direction of motion and opera-

tively connected by an insulating portion; one

movable contact separating from the first said

relatively stationary contact to establish an in-
terrupting arc within one of the interrupting
chambers, the other movable contact separating
from the said other relatively stationary contact
to establish a pressure-generating arc within the
pressure-generating chamber, means electrically
connecting the said other relatively stationary
contact to the first said movable contact during
and after the time of arc extinction, a third-
movable contact, means causing the separation
of the third movable contact from the first said
relatively stationary contact to establish another

interrupting are within the other interrupting

chamber, and passage means interconnecting the .

pressure-generating chamber with both inter-
rupting chambers.

7. In a circuit interrupter, grounded support
means, terminal bushing means exten_dmg
through the support means, insulating casing
means depending from the grounded support
means, a base section supported by the casing
means, ah arc-extinguishing unit supported by

the base section, means defining a pressure-gen-

erating chamber, means defining two interrupt-
ing chambers, a relatively stationary contact, an-
other relatively staticnary contact electrically
isolated from the aforesaid contact, a movable

contact assembly movable linearly and including

two movable contacts spaced along the directi'onv
of motion and operatively connected by an in-
sulating portion, one movable contact separating

| from the first said relatively stationary contact

70

to establish an interrupting are within one of the
interrupting chambers, the other movable con-
tact separating from the said other relatwely'
stationary contact to establish a pressure-gen-
eratmg arc within the pressure-generating cham-
ber, means electrically connecting the said other
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- relatively statmnary contact to the first said
- movable contact during and after the time of arc
| extinctmn a third movable contact, means canus-
‘ing the separation of the third movable contact

_-.frorn the first said relatively stationary contact .-
- to establish another interrupting arc within the

‘other interrupting chamber, passage means in-
terconnecting the pressure~-generating chamber

with both interrupting chambers, and operating

.means supported by the grounded support means
for simultaneously actuating the movable con-
- tact assembly and the third movable contact.

- 8. In a circuit interrupter, an arc-extinguish-
.ing unit, a yoke member disposed at one end of
.the unit, two operating rods secured to the ends

10

12

‘linked to the lever means, a movable cnntact
‘having a shoulder portion thereon, and the shoul-

der portion striking the yoke member during the
closing operation to cause actuation of the con-
tact means.
ROBERT E. FRIEDRICH.
OSWALD VON MEHREN.
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