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12°Claims.

1

This: invention. relates . to circuit interrupters.
1n-general, and, more particularly,.to operating.
mechanisms for the contact structures thereof.

The.general object-of my invention is:to provide

an::Improved ~operating mechanism for a-circuit:
interrupier in which. a: large kinematic ratio he--

tween operating rod:and moving. contact is.-pos-

sible during. the: initial portion - of. the. closm&

stroke; and in:. Whlch a8 large static; conta,ct pres-
sure may be: obtained .when  the. mterrupter 1S
closed.:

Anothel mﬁfe spﬂclﬁc obJect is. to provide an:
improved operating.mechanism for a circuit-in--
terrupter:involving two:relatively movable:racks,
onie of:the:racks .being relatively statmnary and.
mov-.
able. contact, and to.interconneet the two rela-.
tively - movable racks by the use of gear means:
whichy. is: actuated: by an eccentrically. pivoted-

the other bemg rfarmed on the side of the m

operatmg rod.

Another, obJect is-to provide an 1mp1 oved .cir=-
‘a. terminal,
bushing extending- mterlorly into . casmg means -
and - having an 1mpr0ved operating mechanisin.
secured to. the interior. end of the terminal bush- -

cuit interrupter. of . the type utilizing.

ing which will be of a.high-speed simplified-type.

Preferably.I employ.a rack formed on the side.of

the. movable - contact and . meshing. with . gear

means which cooperate with a ,stationary rack.
secured to the Interior end of the termmal bush-.

1ng

Further objects and: advantages will refzdily,

become. apparent upon a - -reading of the follow-

ing. specification, taken in conjunction with thﬁ-

dmwmgs in which::

Figure. 1 is.a side elevational view of a circuit

interrupter. embodying my invention;

- Fig. 2 is a -vertical sectional view through the-
interrupter shown in Fig. .1, the contaclts being

shown in the closed circuit p051t10n

Fig. 3 i1s an enlarged view, partly in section,. of )
my.improved operating mechanism, taken alang'
the line II1T--III of Fig. 4, looking in the direction.
of the arrows, and the contacts being in the fully

open circuit. pesﬂalon

Fig. 4 is a _sectional v1ew, taken along the 11*'16 ;'

IV—IV of Fig. 3;
Fig, b'is a sectional view of my improved op=

erating . mechanism, taken along "the: lme V—V

of PFig, 4,

Fig. 6 1s & dlagl ammatic., view, 111ustrat1ngf“ the
principles involved in.the operatlon of "my im-=
proved mechanism;

Fig, 7.is a graph; 1llustrat1ng the ﬂrmmples m:j‘

my,. 1nvent10n and’

Fig. 8 shows a travel curve of the* position- of -

the eccentric: pwot during. successive: closing:
positions..

Referring-to the-drawings; and more particu--

larly to: Bigure -1 thereof, the reference numeral:

10

15

20

- 1-designates-a base upon whwh 18 positioned ver-.

tically-extending framework- ineluding- a. plural-
ity-of upright-angle-irons 2 braced by diagonally=.-
extending angle -irons: 3.andforming a support:
platform 4 at the upper end ‘thereof. The plat-
form 4 -rigidly-supports in:place -a circuit inter--
rupter- generally. designated by the: reference:
numeral- 8 and’including: a high-voltage - con-
denser bushing-6 extending:through the support:
4- and ' having- the: lower: end thereof interiorly
positioned within- casing . means- generally: des-.
ignated hy-the reference-numeral 1:

Fig. 2 shows more:clearly the.internal con-
struction of ' the- cireuli: interrupter 5:with the:

contact structure of the circuit interrupter being:
shown in the closed circuit. position. It will be

noted that I have provided an external hollow
column of porcelain 8, serving as a weatherproof
housing for the circuit interrupter. Interiorly

- positioned within the porcelain 8-is an insulating-

50

39

40

45

- reference numeral 114,

5-cylinder 9 containing. a suitable arc-extinguisix

fluid 18, in this instance circuit breaker oil, filling"
the.casing 8'to the level indicated: -'

Immersed within the liquid 18 is ‘an arc<exs
tinguishing- structure generally deszgnated by the
winicly may be of various
types, but is preferably of the type. more:clearly,
set forth in United States patent. a,pplzcatmn filed.
May 2, 1947, Serial No. 745,541, by Robert E.
Friedrich and Oswald von Mehren, and assigned
the assignee of the instant anpli'cation "The con-
tact-structure within the extinguishing structure:
I |- is-operated iby.an operating. mechanism gen-.
erally designated: by the. reference numeral {2}
and shown more .clearly.-in Figs. 3«5’ inclusive:

An-insulating operating rod .13 :is:employed. to:
actuate.the.mechanism 2. The upper. end. of:
the operating:rod l3:is:pivotally connected; at: {4,

to a.crank arm.i5:pivotally. mounted-on a shaft

{57 which :may beoperated externally:of .the. in--
terrupter 5:by any-suitable means (not shown):
Certain: struetural features -of :the interrupter:
shown are set forth:and:claimed:in United States:
patent application filed-April 30; 1945, Serial No.
591,047, now :Patent: Number.: 2,534,920, Dec. 19,

- 1950, hy Leon R. Ludwig and Benjamin P. Baker, .

“ 50

and assigned to the aSS1gnee of the 1nstant ap-
plication.

Before going into: the: speeific - structural de-ﬂ-.__-
tails of my 1mpr0ved operating_ mechanism, it
may be desirable to make a study of the pr inciples
thereof; as set: forth~more fully -in-Figs: 6zand{-
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3 - .
of the drawings. In circuit breaker design, the
probiem often arises of providing an operating
mechanism combining the following require-
ments:

(1) Straight-line motion of the moving con-
tact.

(2) Large kinematic ratio between operating
rod and moving contact.

(3) Large static contact pressure when break-
er is closed. :

The last two reguirements work against each
other and can not be satisiied by the use of fixed
fulecrums. So far,
arrangements have been used for this purpose.
The invention forming the subject of the present
- disclosure aims at providing a simple, e
and comupact device which is suscepiible of exten~
sive variations for its adaption to the dimensional
requirements of each application. |

Referring to Iig. 6, which diagrammatically
illustrates the principles of my invention, the de-
vice consists of a fixed rack A, a moving rack B,
a gear (or set of gears) C connecting the two
racks, and an operating rod D. Considering the
simplest arrangement, where only one gear 1is
used to connect the two racks, we see that if the
operating rod D were to engage the conneciing
csear C at its center (not shown), the arrange-
ment would simply be an applmetlen of a weil~-
known elemeniary mechanism, where the ratio

complicated and roomy link

10

15

fective,

20

25

This would give us the normal average kinemat-
ic ratio of 1/2 as if the gear had been engaged

at its center, but the final lever ratio would be

.333 instead of .5.

- On the other hand, were we te choose this
same half turn rotation from =/2 to 3=/2, we
Weuld have

Travel of operating rod, eurve _
20—12.13—6.711=5.42

Travel of moving rack, curve

30—98.26—9.42—18.84
Lever ratio at end of travel, curve la=.9.

This would give us a kinematic ratio of .287 In-
stead of 1/2 while the final lever ratio would
ne the same as if the gear had been engaged
at its center. Of course, there is an infinite
choice for all the initial and final angular posi-
tions of the pivot E, and also the results can be
altered by adopting a different value for the

ratvio r/R. |
To incorporate the above-mentioned principles

into g mechanism for causing straight-line mo-

tion of the movable contact in a circuit inter-
rupter, reference may be had to Fig. 3, which

 shows my improved mechanism {2 in the open

39

of motion and of force between the operating rod

D and the moving rack B would be constant
(in this case, 1/2 and 2/1 respectively).
If, however, the operating rod D is made f{o

engage the connecting gear C through an eccen-~ ;

tric pivot B, the lever ratio between the operat-
ing rod D and the moving rack B would no longer
be constant, and its instananeous value would be
found in the expression:

R-r cos 6 :
. L= 57 (1)
Since, in practice, the length of the operating
rod D is many times the length of the radius 7
of the eccentric pivot B, we can neglect the varia-
tion in the anhgles at which the said operating
rod D engages the said pivot E. Under these
circumstances, the vertical component of the
travel of the operating rod D is expressed by

Sp=R6-}r sin 6 (2)

- while the corresponding travel of the moving

rack is expressed by
Sp=2R8

(3)

| For the sake of illustration, let us give a nu-

merical value to the radii R and r by making
R—=3 and r=2. By substituting these values 1n
the above formulas (1), (2) and (3), the three
functions have been plotted in Figure 7 in the
corresponding curves lg, 2a and 3¢ in terms of
- various values of the angie ¢ through one com-
plete revolution of the connecting gear.

By observing and comparing these curves, we
see that as long as we limit the total angular
displacement of the connecting gear to less
than one turn, we have a large selection of com~
binations to suit any application.

For instance, if we were to choose a rotation
of 180° from = to 2w, we would have this result:

Travel of operating rod, curve
' 20—=18.84—-9.42=9.42

Travel of moving rack, curve
30—=37.68—18.84—=18.84

Lever ratio at end of travel, curve {a=.833

40

45

60
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port means (1 (Fig. 3).

circuit position, Referring to this figure, and
also the sectional view set forth in Fig. 4, it will
be observed that I have provided support means
(T threadedly secured to the lower end of the |
hollow terminal stud 18 extending interiorly
through the bushing 6. The support means 1T
may be clamped in position by a bolt 19 (Fig. 5)
which passes through an aperture 20 of the sup-
“The support means 1
includes a downwardly extending guide housing
2i, the configuration of which is more clearly
shown in Fig. 4. Guide rollers 22 are employed
to assist in guiding thes vertical motion of the .
movable contact 23, which telescopes within the
hollow terminal stud {8 as shown. Above the
line 24, the movable contact 23 is rectangular.
Below the line 24, the movable contact 23 has
o rod-shaped configuration, the purpose for
which will appear more clearly hereinafter.

Secured to two side plates 25, 26, integrally
formed with the support means |7, are a pair
of stationary racks 21. Meshing with the racks
27 are a pair of outside gears 28 of a gear car-
riage generally designated by the reference
numeral 29. A supporting framework, generally
designated by the reference numeral 30, inter-
connects the two concentrically mounted outside
gears 28. The framework 33 comprises bridge
portions 31, more clearly shown in Fig, 3, which
connect each outside gear 28 with a large central
or third gear 32. 'The third gear 32 meshes with
a rack 33 fermed on the side of the movable con~
tact 23.

The lower end ef the :tnsulr;j:tmﬂr operating rod
{3 is forked and each leg 34 of the forked portion
makes an eccentrically pivoted connection with
the supporting framework 30.
pivol connection 38 for the operating rod 13 is
more clearly shown in Fig. 3. Jutting outwardly
from each outside gear 28 is a shaft portion 3%
about which is mounted a sleeve 36 which 1is
guidably slid in a guide slot 37 formed in each
of the two side plates 25, 26.

From an inspection of Pigs. 3 and 4, lt will be .
observed that the off-center pivot 38 will make
a travel curve, as more clearly shown by the curve
39 of Fig. 8, during successive closing positions

The off-center -
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of (tthesintérrupter, Insother:words; upon:downs..
ward. ' closing:movement :of:sthe:operating rod 13;.
tha:eccentric:pivot. 38 will' firstrmove: more:closely -
to the stationary:gear racks:27; andithen asthe-

closing-movement continues;: it willmove: toward.. 6=

the:left as:shown-in  Figy 8 to thereby:bring:a;.:
greater moment armi:to.-bear: upomnithe: moving::
contact 23 to: increase the contact:pressure :when:

the breaker-is in.the-closed: cireuit:positions.
- It:will be:noted:that the:gear:means;including: 103
the: three-gears: 28, 327 do-not:make a:complete:
revolution, a completé revolution:not:being:poss.
sible:because-of the:two bridging portions:31..

Retferring to Fig: 2, it 'will beobserved=that the:.
line: 24: bheing the: point: ofi separation between . 1&:
the rectangular: and rod-shaped . portions:of: the“
movablé:contaet: 23, will makesengagement with:.
ar insulating: brldge 405which:hasisecured thereto:.
two-iisulating rods -4, the Jowerrends:of ‘which
makes pivotal’ connectiory. at 42 t6 as pair: of: 203
levers-43, the-latter- ‘being prGt-allj’f‘ mounted on-
stationary pivots: 44: 'The* ianer- ends of° the-
levers .43 rmake- pivotal’ connection; at: 45, to:g-
lower-movable contact 48! shown:by-the: dotted:
lines in Fig: 2. The: centact 46" separates<from- 265
a" relatively stationary- contact: 417 during: the-
orening- operation; Ailso: separable- upwardly:-
from-the stationary cantact 41, is- the movable
contact 23

Thus, during- the-closing stroke; the Jower-ends 30:*
of the- rectangular'portmns of -contact~23 strike-
the bridge -48 to-cause, through the medium of
the-rods-44 and levers 43; upward-closing-move-
ment of the movable contact® 46 This- occurs
simultaneously -with: downward movement of “the- 35:
- rod-shaped portion of -contact237sothat the -two-
conttacts 23, 45 make simultaneous-engagement
with the ‘relatively-stationary mtermedlate -Con:
tact- 47 This construction- is - set« forth- and:
claimed- In the -  aforesaid- Fr1edrlch and* von- 40
Mehren- application. ~

The: electricalcircuit- through- the-two- break
interrupter includes line- terminal® 50 hollow -
terminal stud-18: support: ‘means -1T; ﬂexﬂale con-
ductor-51; slider-contact-52; movable contact 23 45.
intermediate contact 47; lower movable contact 46;
lower-support-plate 53 to lower line-términal 58:

From-the foregoing deéscription; it wil¥ be ap-= |
‘parent:that I -have provided: an-improved oper=

ating mechanism :for -a movable contact whiceh - 50 .

combines a high-speed motion-at the initial ‘por-
tion of thn clc}smg stroke w1th slower motmn
contact pressure bemg brought 1nto pla,y at the |
extreme end of the closing stroke. Thus, during 55.
the. major portion of ‘the. closing- stroke WHere.
merely spezed is required and contact’ Jpressure is.
not- needed, the mechanism is . high-speed in:
operation. Near the. end  of the closing stroke,
where it is. important to obtain a. ‘high dégree 60.
of ‘static contact pressure, my. improved mecha-
nism is-operable.to provide a greater léver arm
acting upon the movablé contact 23 by the posi-..
~ tion .of the off-center plvot 38 ‘at the end .of the.
closing stroke. 65,
The rollers 22_guide. the .downward movement
of ‘the movable contact 23 and. prevent its. lateral
movement, thus insuring. firm immeshment with.
the center gear 32..

During. the. opening  operation; the: operatmg 70
rod 13 is moved upwardly by. clackw:lse rotation .
of the. shaft 16 .to.thereby, cause upward move-
ment of the gear. carriage., 29..- The upward.
movement.of the. gear carriage .29. causes upward..
travel of. the movable contact 23 the. compres- 5.

6
siore:springs -48; thereupon: simultaneousty:causs.
ing;upward movement-of sthe rods: 41 and downs.
ward :separating motion of : thecontact:46: from "
the. intermediate: relatively - stationary: contact:
47, Thus; the: mechanism is operablerto: :create:
two 31mu1taneous Joreaks during the opening:op-=
eration; As is: well-known: to” those  skilled:: in::
the:&ant;aﬂuids under.pressure is emploved to effect
rapid extinection:of the:arcs drawn-at-the: two.
breaks.: -

Although T have. shovm and described a specific:
structure; itsis:to berclearly.undérstood that the
same:was merely for the purpose-of illustration:
and-that changes and modifications may: readily:-
be: made: therein: by. those: skilled: in- the art,.
without departing.from the spirit.and . SCODH of
the appended claims. -

I:claim: as my-invention:

1: In a: circuit- 1nterrup1:er means: defining a;.
fixed rack; a. movable contact having a. rack:
formed: along: one  side- thereof. rotatable: gear:
means rotatable about a.movine axis. meshing:.
with both the fixed rack and the rack. formed.
on:the side of:the movable contact tocause by:
such- rotation . opening . and closing movements
of ‘the movable contact, a- movable operating rod:

- connected to:the rotatable gear means . on.: an:

eccentric pivot’ with respeet to the-axis of ro--
vation:of the gear means-to -cause: the actuation::
‘thereof’ and hence  opening and clasmg Move- .

- ments of the movabkle contact.

4. In a-eireuit interrupter, means deﬁ_mng Q-
pair of stationary racks, & pair o rotatable-
gears-rotatable -about a moving axis and mesh--
ing with- the pair of racks, movable support:
means interconnecting the two retatable: gears-
and including-a-third movable gear, a movable-
contact having a rack formed along one- side-
thereof, the third movable gear meshing with
the rack formed on the movable contact; ands
movable - operatmg rod means- pivotally con--
nected - to-the - support - means-on an eccentrie:
pivot with respect to the axis of rotation of the:
pair- of rotatable gears for causing opening and-
closing- movements of the movable-contact:

3. In g circuit interrupter, a pair of relatively -
movable-contacts, one of the contacts being mov-
able~and having a rack formed along one-side
thereof, a- movable gear carriage including three-
concentrically positioned movable gears rotat-

able-about: a-moving axis, a- pair of stationary:

racks, meshing with the two outside movable-
gears; the middle gear meshing with the rack
formed on-the side of the movable contact, and:
an - operating- rod eccentrically pivoted to  the:
‘movable gear carriage to cause-the actuation
thereof and hence opening and closing move-
ments -of the movable contact.

4. In-a circuit interrupter, a palr of relatively
movable racks, a pair-of- relatively -movable con-
tacts cooperable to establish-an arc, one of the:
racks being formed on one of the comd,c!;s IOV -
able gear means rotatable about a moving axis
and ‘meshing with the two racks to cause rela-
tive -movement therebetween, and an operating

. rod. eccentrically pivoted with respect to the:
" moving axis connected to the movable gear

means . to cause the actuation thereof and hence
opening and. closing movements of the contacts..

o. In a_circuit interrupter, casing. means, an_
1nsulat1ng termmal bushlng supported adiacent

- one end of the casing means and having one

end.thereof extending Interiorly within the cas-
ing _means, an operating mechanism secured to
the mtermrly extending end. of the. termmal




K {
bushing and including a relatively stationary
rack, a movable rod-shaped contact telescopi-
cally related to the terminal bushing and having
a rack formed along one side thereof, movable
cear means forming a part of the operating

mechanism and meshing with both the rela-

tively stationary rack and the rack formed on
the side of the movable contact, an arc ex-
tingushing structure positioned adjacent the
other end of the casing means, contact means
including the movable contact for establishing
an arc within the arc extinguishing structure,

9,539,213
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 interiorly of the casing adjacent one end thereof,

10

an operating rod, and the operating rod being

connected to the gear means on an eccentric
pivot to cause the actuation thereof and hence

opening and closing movements of the movable

contact.

6. In a clrcult mterrupter casing means, an
“insulating terminal bushing supported adjacent
one end of the casing means and having one
end thereof extending interiorly within the cas-
ing means, an operating mechanism secured to
the interiorly extending end of the terminal
bushing and including a relatively stationary
rack, a movable rod-shaped contact telescopi-
cally related to the terminal bushing and hav-
ing a rack formed along one side thereof, mov-
able gear means forming a part of the operat-
ing mechanism and meshing with both the
relatively stationary rack aind ithe rack formed
on the side of the movable contact, an arc ex-
tinguishing structure positioned adjacent the
other end of the casing means, contact means
including the movable contact for establishing
an arc within the arc extinguishing structure,
an operating rod, rotatable means for actuating
the operating rod disposed adjacent the end of
the casing means which supports the terminal
bushing, the operating reod extending substan-
tially along the side of the interiorly extending
end of the terminal bushing to the operating
mechanism, and the operating rod being con-

nected to the gear means on an eccentric pivot
- to cause the actuation thereof and hence open-

ing and closing movements c¢f the movable con-

tact. ) |
 7.In a circuit interrupier, a substantially
elongated cylindrical casing having a weather-
proof exterior, an arc extinguishing structure
supported interiorly of the casing adjacent one
end thereof, terminal means for thie interrupter

disposed adjacent the said one end of the cas-

- ing, a high voltage terminal bushing having the
lower end thereof projecting interiorly within
the casing and supported adjacent the other
end of the casing, an operating mechanisin se-
cured to the lower projecting end of the terminal
bushing, contact means associated with the arc
- extingushing structure including a movable rod-
shaped contact for establishing an arc therein,
the movable contact being adapted to be tele-
scopically received by the terminal bushing in
the fully opzn circuit position of the interrupter,
a rack formed along the side 0f the movable
contact, a relatively stationary rack forming a
part of the operating mechanism, movable gear
means meshing with both the relatively sta-
" tionary rack and the rack formed on the side
of the movable contact, an operating rod, and

the operating rod bheing connected to the gear

means on an eccentric pivot to cause the actua-
tion thereof and hence opening and closing
movements of the movable contact.

8. In g circuit interrupter, a substantially slon-
gated cylindrical casing having a weatherproof
~ exterior, an arc extinguishing structure supported

terminal means for the interrupter disposed

“adjacent the said one end of the casing; a high

voltage terminal bushing having the lower end

“thereof projecting interiorly within the casing

and supported . adjacent the other end of the
casing, an operating mechanism secured to the
lower projecting end of the terminal bushing, a
relatively stationary contact and a movable rod-
shaped contact cooperable to establish an arc
within the arc extinguishing structure, the
movable rod-shaped contact being adapted to
be telescopically received by the terminal bush-

- ing in the fully open circuit position of the in-
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terrupter, a rack formed along the side of the
movable contact, a .relatively stationary rack
forming a part of the operating mechanism,
movable gear means meshing with both the
relatively stationary rack and the rack formed

on the side of the movable. contact, -an operat-
ing rod, the opsrating rod being connected to
the gear means on an eccentric pivot to cause
the actuation thereof, and hence opening and
closing movements of the movable contact, ro-
tatable means for actuating the operating rod

‘disnosed adjacent the said other end of the cas-

ing, and the operating rod extending interiorly |
of the casing substantially along the side of
the projecting end of the terminal bushing.

9. In a circuit interrupter, an insulating cas-
ing, an arc . extinguishing structure disposed
interiorly of the casing and supported adjacent
ne - end thereof, terminal means for the inter-
rupter positioned adjacent the said one end of
the casing, a pair of movable contacts movable

adjacent opposite ends of the arc exvinguishing

structure, operating rod means interconnecting
the motlon of the pair of movable contacis, a
terminal bushing projecting into the casing ad-
jacent the other  end thereof, an operating
mechanism secured to the lower projecting end
of the terminal bushing, one of the palr of mov-
able contacts being adapted to be telescopically
received by the terminal bushing and having a
rack formed along one side thereof, the operat~
ing mechanism including a relatively stationary
rack, gear means meshing with both the rela-
tively stationary rack and the rack formed on
the side of the movable contact, an operating
rod, and the operating rod being connected to
the gear means on an eccentric pwot to cause
the - actuation thereof. |
10. In a circuit interrupter, an 1nsulat1ng cas-
ing, a high voltage terminal bushing supported
adjacent one end of the casing and having the
lower end thereof extending interiorly within
the casing, an arc extinguishing structure dis-
posed interiorly of the casing and supported

~adjacent the other end of the casing, terminal
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means for the interrupter disposed adjacent the
said other end of the casing, the casing having
an exterior of weatherproof material, a pair of
movable contacts associated with the arc ex-

tinguishing structure and movable adjacent op-
posite ends thereof, an operating rod inter-
connecting the motion of the pair of movable
contacts, means biasing the pair of movable
contacts to the open position, an operating
mechanism secured to the lower projecting end
of the terminal bushing, one of the pair of mov-
able contacts being adapted to be telescopically
received by the terminal bushing and having a
movable rack formed along one side thereof, the
operating mechanism including a relatively sta-
tionary rack, movable gear means meshing with

both the relatively stationary rack and the rack
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formed on the 51de of the movable contact, an

operating rod, and the operating rod being con-
nected to the movable gear means on gn eccen-

tric pivot to cause the actuation thereof and

hence opening and closing movements of the
movable contact.
11. A circuit interrupter including -casing
means, an insulating terminal bushing supported
adjacent one end of the casing means and hav-
ing one end thereof extending interiorly within
the casing means, an operating mechanism se-
cured to the 1nter10r1y extending end of the
terminal bushing and including a relatively sta-
tionary rack, a movable rod-shaped contact
telescopically related to the terminal bushing
and having a rack formed along one side thereof,
movable gear means forming a part of the op-
erating mechanism and meshing with both the
relatively stationary rack and the rack formed
on the side of the movable contact, an arc ex-

tinguishing structure positioned adjacent the

-other end of the casing means, contact means
including the movable contact for establishing
an arc within the arc extinguishing structure,
an operating rod, and the operating rod bemg
pivotally connected to the movable gear means
to cause the actuation thereof and hence open-
ing and closing movements of the movable con-
tact.

12. A circuit interrupter including ecasing
means, an Insulating terminal bushing sup-
ported adjacent one end of the casing means
and having one end thereof extending interiorly
within the casing means, an operating mecha-
nism secured to the interiorly extending end of
the terminal bushing and including a relatively
stationary rack, a movable rod-shaped contact
telescopically related to the terminal bushing
and having a rack formed alohg one side thereof,
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movable gear means forming a part of the op-
erating mechanism and meshing with both the
relatively stationary rack and the rack formed
on the side of the movable contact, an arc ex-
tinguishing structure positioned adjacent the

other end of the casing means, contact means

including the movable contact for establishing
ann. arc within the arc extinguishnig structure,
an operating rod, rotatable means for actuat-
ing the operating rod disposed adjacent the end
of the casing means which supports the terminal
bushing, the operating rod extending substan-
tially along the side of the interiorly extending
end of the terminal bushing to the operating
mechanism, and the operating rod being pivot-
ally connected toc the movable gear means to
cause the actuation thereof and hence opening
and closing movements of the movable contact.
OSWALD von MEEREN.
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