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1

This invention relates to cireuit interrupters,
and more particularly, to contact structures
therefor.

An object of this invention is to provide a
cirecuit interrupter having stationary contact
means, ‘cooperating movable contact means and
means for operating the movable contact means
to close the contacts, with means for closing the
tontacts at a rate of speed greater than the
speed of the operating means.

Another object of the invention is to provide
3 clrcuit interrupter having separable contact
and operating mechanism therefor with means
for tereasing the closing speed of the contacts
without increasing the speed of the breaker
operating mechanism.

Another object of the invention is to provide
a circuit interrupter having stationary and mov-
ahle contact means with extensible contact means
capable of effecting contact closure at a speed
greater than the speed of the mmovable contact
means.

The: novel features that are considered char-
acteristic of the invention are set forth in par-
ticular in the appended claims. The invention
itself, however, both as to structure and operation
tagether with additional objects. and advantages
thereof will best be understood from the follow-
ing detailed description of one embodiment
thereof when read in conjunction with the ac-
companying drawings, in which:

Figure I is an elevational view partly in sec-
tion, of a cirenit interrupter embodying the prin-
ciples of the invention and shown in the closed
position;

Fig. 2 is an enlarged elevational view, in verti-
cal section, taken through one -of the interrupt-
ing units of Fig. 1, the parts being shown: in the
closed circuit position;

Fig. 3 is a fragmentary sectional view of the
- interrupter shown in Fig. 2, the parts being shown
in: the circuit open position:

- Pig. 4 is a sectional view similar to Fig. 3 but
showing the parts at the instant lthe inter-

mediate contact was tripped and before the mov-

able contact has completed its closing move-
ment.

Referring to Fig. 1 of the drawings, the circuit
interrupter comprises, generally, a tank {f sub-
stantmlly filled with an arc extinguishing fluid
such for instance, as oil, insulating bushings
{5 and t1 mounted in the dome shaped cover
(9 of the tank, arc extinguishing units 21 and
23 mounted on the inner ends of the bushings

10

15

20.

2

19 and 17, respectively, and a bridging contact
member 25

The bridging contact: member 25 is prawded
with contact members 2T and 29 for cooperating
with contact means within the are extinguishing
units 21 and 23, respectively. The bridging con-
tact member 29 is operated by means of an in-
sulating operating rod 31 which is actuated by
suitable operating mechanism of known eon-
structlon none being shown.

The construction of arc extinguishing u-n-lts

and the contact structure of the two poleg of the

breaker are the same for which reason the
mechanism of only one pole is illustrated in de-

tail and will be deseribed herein.

Referring to Fig. 2, a hollew casting 33, se-
curely counted on the inner-end of the insulating

bushing 15, forms a pressure chamber 35 in which

Is mounted a pressure contact member 371. The

contact member 37 is pivotally mounted on 2z

pin 39 supported in an integral projection 41 of
the casting 33. The contact member 37 is biased
in contact closing direction by a spring 42 and

~ 1s electrically connected by means of a flexible

26
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shunt connection 43 to the projection: 4f. A stop
44 is provided to limit clockwise movement of the

contact member 31.

The arc extinguishing unit 21 comprises gen-
erally a plurality of suitably shaped insulating
plates held together by tie rods 45. Certain fea-
tures of the arc extinguishing unit are described
and claimed in patent application Serial No.
465,244, filed November 11, 1942, by Leon R.
Ludwig, Benjamin P. Baker and Winthrop M.
Leeds, now Patent No. 2,406,469, issued August
217, 1946, and assigned to the assignee of the in-

stant application.

The insulating plates of the arc extinguishing
unit form vertical flow passages indicated gen-
erally at 471, which at their upper ends com-
municate Wlth the pressure chamber 35 and their
lower ends with g plurality: of arc extinguishing

- passages 49. Pressure is generated in the upper

45

a0

65

chamber during ah opening operation causing oil

to flow from the pressure chamber 35 down
through the passages 47, through the arc ex-
tinguishing passages 49 and forces ionized gases
out through vents 56. For a complete under-
standing of the principles of the arce extinhguish-
ing unit reference may be had to the afore-
mentioned patent.

Cooperating with the pressure contact 37 is an

extensible, telescopic intermediate contact desig-

nated generally by the reference numeral 5i.
This intermediate contact, in the closed position
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of the interrupter, also cooperates with the mov-
able contact 2T to complete the electrical circuit
through the interrupter. The intermediate con-
tact 51 comprises an upper member 53 and a
lower member 55. The upper contact member
53 carries a contact 5T which cooperates with a
contact 59 on the pressure contact member 31.
The lower contact member of the intermediate
contact is provided with a contact 6¢ for coop-
erating with the movable contact 21.

The two contact members 53 and 9% are gen-
erally cylindrical and the upper member 3 has
a guide rod 63 formed integral with or otherwise
suitably secured to the center portion thereof,
which rod telescopes into the lower member 99.
The two parts 53 and 55 of the intermediate con-
tact 51 are biased apart by means of a strong
compression spring 69 coiled about the guide rod
63, but are normally releasably latched together
‘against the force of the spring 6% by means
of a latch 67 pivoted on a pin 69 supported in &
recess 11 formed in the side of the lower mem-
ber 55. The latch 67 is biased by a spring 713
into latching engagement with an annular groove
or notch 15 in the guide rod 63.

In the closed position of the interrupter, the
spring 65 is compressed and the two parts 33
and 55 abut against each other as shown in Fig-

ure 2, being restrained in this position by the

latch 61.

When the operating rod 31 (Fig. 1) is released
and moved downwardly by accelerating springs
(not shown), the bridging contact member 295
is moved to the position shown by dotted lines

at 25’ in Pigure 1. During this downward move-~ !

ment of the bridging contact member, the mov-
able contacts 27, 29 are withdrawn from the arc
extinguishing units 21, 23 to cause separation of
the contacts. 'The contacts 57, 59 are the first
to separate and the intermediate contact 51, bi-
~ased by a spring 10, moves downwardly with the
movable contact 271 until it is arrested by a flange
11 on the lower part 55 of the intermediate con-
tact engaging an annular shoulder 79 on the arc
extineuishing unit. The contacts 2T—=6I
separate and the movable contact continues its
downward movement to the full open position in-
- dicated at 27’ in Figure 1. The parts of the con-

tact structure are now in the positions in which

they appear in Figure 3.

During the downward movement of the inter-
mediate contact 51, the tail of the latch 67 wiped
by a latch operating pawl 81 pivoted on a pin 83
and biased in a clockwise direction against a stop
- 8% by means of a relatively light spring 87. It
will be observed that the pawl 81 is free to rotate
-~ in a counterclockwise direction from the posi-
tion shown against the force of the light bias-
ing spring but its clockwise movement is limit-
ed by the stop 85. Consequently, when the tail
- of the latch 67 engages the pawl 81 during its
- downward travel, the pawl is rotated counter-
- elockwise thus permitting the latch to pass with-
out unlatching the intermediate contact. The

intermediate contact 51, therefore, arrives at
- the position shown in Figure 3 in its contracted
and latched condition.
- 'One of the important features of the invention
is to close the contacts and re-establish the cir-
cuit at a higher rate of speed than is vrovided
- by the fixed rate of movement of the operating
-mechanism and the movable contact member.
The purpose of such high speed contact closing

operation is to prevent prestriking of the arc be-.

fore the contacts touch. This new and important

now -
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result is obtained by the provision of the exten-
sible intermediate contact 51 which is released
durine the closing movement and permitted to

expand or elongate at a high rate of speed and

close the contacts much quicker than they would
be closed by the regular opera,tmn of the mov-
able contact structure.

When the operating mechamsm (not shown)
is energized and caused to move the operating
rod upwardly to close the contacts, the moving
contact 27 is drawn upwardly into the arc ex-
tinguishing unit and engages the intermediate
contact 5f. Continuing its upward travel the
movable contact 27 carries the intermediate con-
tact therewith and, during the early part of this
movement, the tail of the latch 871 engages the
pawl 81 and, since the pawl is prevented from
rotating clockwise from its normal position, it
cams the latch 67 in a clockwise direction to
disengage the latch from the notech 75 in the
cuide rod 63 thus freeing the upper part 83 of
the contact 31 from the lower part 55 thereof.
The spring 6% immedialely expands and snaps
the contact member 53 upwardly at high speed
to close the contacts 57—53. The parts are
shown in Figure 4 at the instant, affer the latch
61 was actuated and the part 53 of the contact
51 has been moved by the spring 65 to close the
contacts 31—D59.

Continuing upward or closing movement of the
movable contact, following operation of the ex-
pansible contact 51, compresses the spring 65 and
causes the two parts 53 and 55 to telescope to-
gether in which position they are retained by
the latch 67 which is actuated to latching posi-
tion by the spring 13. The last part of the clos-
ing mcovement compresses the spring 42 to pro-
vide contact pressure.

The member 55 of the intermediate contact is
guided in its operation by means of a vertically
disposed guide bar 89 of insulating material
which is engaged by a slot 8f in the flange 171 of
the member 55. In this manner the member 55
is prevented from rotating and the latch 6T is
maintained in alisnment with the pawl 81.

By the instant invention, there is provided an
expansible telescopic contact which is released
during the closing operation of the circuit in-
terrupter to effect high speed closure of the cir-
cuit at a speed greater than the speed of the
operating member and the moving contact and
which is reset and relatched automatically during
the latter portion of the closing stroke.

Having described a preferred embodiment of
the invention in accordance with the patent
statutes, 1t is to be understood that wvarious
changes and modifications may be made therein
without departing from some of the essential
features of the invention.

I claim as my invention:

1. In a circuit interrupter, relatively movable
contact means comprising a pressure contact, a
movable contact operable to effect closure of said
contact means, extensible contact means dis-
posed for longitudinal movement  bhetween said
pressure contact and said movable contact, means
for operating said movable contact to close said
contact means, and means releasable during
closing movement of said movable contfact for
effecting high speed elongation of said extensible
contact means to effect closure of said contact

In_

- means at a. speed mdependent af the closmg

5

speed of the movable contact. .
2. Tn a circuit interrupter, relatwely movable
contact means comprising a pressure contact,
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movable conbact operable to effect closure: of said
contiact means,. extensible contact means longi-
tudinally movable between: said pressure- contact
and:said movable: contact, means: for moving: said
movable centact: to: close said contact means, and
spring:.. means associated: with said extensible
contact and relegsable: during closing movemeny
of said moaovable: contact to: effect. high speed
elonegation: of said extensible contact means to
effect: closure of said contact means at a speed
ereater than the closing speed of the movable
contact. |

3. In @ circuit interrupter, relatively movable
contact means comprising ‘e first contact, a MmMov-

able: contact and telescopic contact means dis-

posed betweensaid first contact-and said movable

contact, spring means for causing high speed.

elongation-of said:telescopic contact means, means

normally preventing elongation of said telescopic
contact meaus, operating mechanism: for moving

saidi movable coniact to effect closing of said
contact means, and means operable during a

contact closing -operation to actuate said pre-

-venting. means to. permit. said spring to. elongate
said telescopic contact means.

4. In a circuit interrupter, relatively movable
coniact means comprising a first contact, a mov-
able: contact and a telescopic contact means dis-
posed between said first contact .and said mevable
contact, spring means for causing high speed
elengstion of said telescopic: contact means,

D

i0

20

25

a0

means nermally preventing elongation of sald

telescopic contact means, operating mechanism
“for moeving said movable contact to effect closing
of said contact means, and means operable dur-
ing: a contact closing operation: to actuate said
preventing means to permit said spring to elon-
cate said telescopic contact means, said movable
contact near the end of the closing operation
effecting resetting and relatching of said tele-
scopic contact means.

5. In a circuit interrupter, separable contact

means, a first contact and a movable contact,

means for operating said movable contact to close
said contact means, extensible contact means
disposed between said first contact and said mov-
able contact and coperable by said movable con-
tact, said extensible contact means comprising a
pair of telescopic members, spring means biasing
said members apart to effect elongation of said
extensible contact means, latch means for re-
leasably holding said members together against
‘the force of said spring, and means operable dur-
ing a closing operation for actuating said latch
to permit said spring to separate said members to
thereby effect high-speed elongation of said ex-
tensible contact means.

6. In a circuit infterrupter, relatively movable
contact means comprising a pressure contact, a
movable contact and an extensible contact means
disposed between said pressure contact and said
movable contact, operating mechanism for mov-
‘ing said contact means to open and closed po-
sitions, said extensible contact means comprising
a pair of telescopic contact members biased apart,
means for causing unitary movement of said pair
of members in opening direction, said means
being operable during a closing operation to cause
high speed separation of said pair of members to
effect closing of said contact means before said

contact means would be closed by said movable
contact.

7. In a circuit interrupter, separable contact

means and operating mechanism for causing

3D

40
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opening and closing of said contact means, said 75

contact means comprising: a fiest.contact member,
a: reciproeably movable contact member .and e€x-
tensikle felescopic contact means for bridging
the gap between said first contact and sald mov-
able contact, means for causing said telescopic
contact to- move in opening direction in con-
tracted condition, said means being operable
during a closing coperation to efiect high speed
elongation of said telescopic contact means fo
quickly bridge the gap between said. first contact
and. said movable contact. |

4. In a circuit interrupter, a pressure. contact,

2 movable contact, intermediate contact means

disposed between said pressure. contact and said
movable contact and operable by said movahble
contact to close the circuit, operating mechanism
for said movable contact, said intermediate con-
tact. means comprising a pair of telescopic con-
tact. members, means biasing said contact mem-
bers apart, means on one of said contact members
Tor releasably helding said contact members to-

gether, means for engaging and actuating said

helding means during a closing operation. to
permit sald biasing means to-move the other con-
vaet member into circuit closing engagement
with: said pressure contact while said one con-
tact member remains in eircuit closing engage-
ment with said movable contact.

9. In a circuit interrupter, relatively movable
contact means: comprising a first contact, a mov-
aple confaet and intermediate extensible con-.
tact means for bridging the gap between. said
first contact and said movable contact, operating
mechanism for said contact means, spring means
for causing elongation of said extensible contact
means to effect bridging of the gap between said
first contact and said movable contact at a speed
greater than the speed of the operating mech-
anism.

10. In a circuit interrupter, comprising rela-
tively movable contact means and operating
mechanism therefor, said relatively movable con-
tact means comprising a first contact, a movable
contact operable by saild operating mechanism
to open and close said confact means and in-
termediate contact means, said intermediate con-
tact means being disposed between said first
contact and said movable contact and compris-
ing a pair of relatively movable members each
having a contact thereon, a compression spring
disposed between said relatively movable mem-
bers for biasing said members apart to effect
elongation of said intermediate contact means,
latch means on one of said relatively movable
membpers engageable with the other relatively
movable member to releasably couple said mem-
bers together, and means engageable by said
latch during a closing operation for actuating
sald latchi to release said other relatively movable
member and permit said spring to effect elonga-
tion of said intermediate conftact means andg
closing of said contact means at a speed greater
than the speed of the movable contact.

11. In a circuit interrupter, comprising rela-
tively movable contact means and operating
mechanism therefor, said relatively movable con-
tact means comprising a first contact, a movable
contact operable by said operating mechanism to
open and close the circuit and an extensible in-
termediate contact means, said extensible con-
tact means being disposed in the path of move-
ment of said movable contact between said first
contact and said movable contact and compris-
ing a pair of contact members each having g
contact thereon, a compression spring disposed
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between said contact members for biasing said
members apart to effect elongation of said in-
termediate contact means, latch means on one
of said contact members engageable with the
other contact member to releasably couple said
contact member together, and means engage-
able by said latch during a closing operation for
actuating said latch to release said other con-
tact member and permit said spring to effect
high-speed elongation of said intermediate con-
tact means and closing of said contact means
at a speed greater than the speed of the movable
contact, and said movable contact near the end
of said closing operation effecting compression
of said spring and recoupling of said contact
members. |

12. In a circuit interrupter, pressure contact
means, cooperating movable contact means in-
cluding an extensible intermediate contact struc-
ture, operating mechanism for moving said mov-
able contact means to close said contacts, and
spring means operable during a closing move-
ment of said movable contact means for effect-
ing high-speed elongation of said intermediate
contact structure to thereby effect closure of said
contact means at a speed independent of the
speed of the operating mechanism.

13, In a circuit interrupter, a first contact
means, -a cooperating movable contact means, in-
termediate contact means comprising an exten-
sible contact structure disposed between said first
contact means and said movable contact means,
operating mechanism for effecting closure of said
contact means, and spring means operable during

a closing operation of said movable contact for -

causing high-speed elongation of said extensible

&t

10

20

20

8
contact structure to effect closure of said contact
means at a speed greater than the speed of the
movable contact means. |
14. In a circuit interrupter, relatively movable
contact means comprising a first contact, a mov-
able contact and an intermediate telescopic con-

tact structure disposed to bridge the gap be-
tween said first contact and said movable con-

tact, spring means for causing high-speed elonga-
tion of said telescopic contact structure, means
normally preventing elongation of said telescopic
contact structure, operating means for moving
said movable contact and said telescopic contact
structure fo effect closing of said contact means,
and means operable during a contact closing op-
eration to actuate said preventing means and
permit said spring to quickly elongate said in-
termediate telescopic contact structure to effect
closure of sald contact means at a speed greater
than the closing speed of said movable contact.
JOSEPHINE R. WEBB.
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