June 10, 1952 G. B. CUSHING 2,600,211
CIRCUIT INTERRUPTER HAVING FINGER CONTACTS

Filed April 15, 1950 2 SHEETS--SHEET 1

. F|g4 o8
Fig.2. ° 24
7 s
1| N
3344 72 \‘/ u
\ 7 B
/"/ z/;
34~ 134
129
7z ‘/_( eze71 35
Bl 29 |'s r2
261 P ' 27
3 15 30
|§ 14 o5
27 N\
I-——;’ ‘25 . 24
b:01d nmpr N1 \ B1g & N 28
7 i |3 > 1]
R ==
X 16
19 i2a 19 ‘
Fig.5.
20
0 2l
- 23
~4-29
36 3 Y E—
23, ] Y
i 29
Flg. 3. b o3 o4
29 i ::, N
25 '/ ‘\1& ! \ 25
! I \
1 | I 1 ! 27
| i e
| 1 | 1
\ 1 ! J
oot : / 26  Insulation
|
~ | :// 4
28 N 28
3 s 32 ,
WITNESSES: . INVENTOR
é % Fig.l. George B. Cushing.
’ //t’ @ :] %TORNEY;




June 10, 1952 G. B. CUSHING 2,600,211
CIRCUIT INTERRUPTER HAVING FINGER CONTACTS

Filed April 15, 1950 2 SHEETS—SHEET 2
. Fig.7.
Fig.6.. > -
% /)
2 [
%
2 R
% 4
78 1%
| 34 34
) 1 7
% 33 32 ¢_35
% Z
Z 7
/ %
Fig.10. Fig.8. Fig.!Hl.
N 38
\\\ - ) [~ 38a
380-—=\\ -38b 36 . 36 1-38
L3
—X 33\ Flg9
l ’ 38a
| ,
L3 ‘38b
7
WITNESSES: INVENTOR

/é e BT s George B. Cushing.

220 € Boert @W%W




Patented June 10, 1952

2,600,211

UNITED STATES PATENT OFFICE

2,600,211

CIRCUIT INTERRUPTER HAVING: FINGER
CONTACTS :

George B. Cushing, Turtle Creek, Pa., assignor to
Westinghouse Electric Corporation, East Pitts-
burgh, Pa., a corporation of Pennsylvania

Application April 15, 1950, Serial No. 156,095
(CL 200—163)

4 Claims,
1

This invention relates to finger contact con-
structions, and more particularly to an interme-
diate finger contact construction for a circuit
interrupter. )

The general object of my invention is to pro-
vide an improved circuit interrupter, particularly
one adapted to draw two serially related arcs.

A more specific object of my invention is to
provide an improved intermediate contact finger
construction adapted for use with a cooperable
pair of moving contacts, which separate in sub-
stantially opposite directions from the interme-
diate contact arrangement.

Still a further object is to provide an improved
intermediate contact finger construction which
will not only be simple and easy to assemble,
but will contain few parts, be preferably of sym-
metrical design, and which will embody an im-
proved pivoted construction.

Yet a further object of my invention is to
provide an improved intermediate finger contact
construction disposed intermediate a pair of
movable contacts which will prevent the flow of
fluid directly through the intermediate finger
contact construction.

Further objects and advantages will readily
become apparent upon reading the following
specification taken in conjunction with the draw-
ings, in which:

“Pigure 1 is a side elevational view, partially
In vertical section, of a circuit interrupter em-
bodying my Invention and shown in the closed
circuit position;

PFig. 2 is an enlarged side elevational view,
partially in vertical section, of the left-hand
are extinguishing unit of Fig. 1, the contact
structure being shown in the closed circuit po-
sition;

Fig. 3 is a plan view of the intermediate contact
construction shown in Fig. 4;

Fig, 4 is an enlarged vertical sectional view
through my improved intermediate contact
finger construction, one of the double-ended
finger contacts being shown in side elevation;

Fig. 5 is an end elevational view of one of my
improved double-ended finger contacts;

Figs. 6 and 7 are, respectively, plan and verti-
cal sectional views through the retainer tube
of my improved intermediate contact finger con-
struction;

Fig. 8 is a plan view of the elongated key
utilized in my intermediate contact finger con-
struction;

"Fig. 9 is a side elevational view.of a.tool, which
is utilized to “facllitate the assembly and dis-
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assembly of my improved intermediate - finger
contact construction;

Fig. 10 is a sectional view taken on-the line
XX of Fig. 9;

Fig. 11 is a view in end elevation of the tool of
Fig. 9; and

‘Tig. 12 is an enlarged fragmentary view in
section, taken along the line XII—XII of Fig. 2,
showing means for maintaining the retainer tube
in position. )

Referring to the drawings, and more particu-
larly to Fig. 1 thereof, the reference numeral |
designates a tank filled to the level 2 with a
suitable arc-extinguishing fluid 3, in this-in-
stance, circuit breaker oil. Depending from the
cover 4 of the tank | is a pair of terminal bush-
ings 5§, to the lower ends of which are appended
arc-extinguishing units, generally designated by
the reference numeral 7.

Electrically interconnecting the two arc-ex-
tinguishing units 7 is a conducting bridging
member 8, actuated reciprocally in a vertical di-
rection, as shown in Pigure 1, by an insulating
lift rod 8. The lift rod 9 is operated by any
suitable mechanism, not shown, which forms no
part of my invention.

"Referring to Pigure 2, which shows on an en-
larged scale the left-hand arc-extinguishing unit
1 of Fig. 1, it will be observed that there is pro-
vided a lower movable interrupting contact (0,
preferably of blade-like configuration, which is
secured to and movable with the conducting
bridging member 8. The lower movable inter-
rupting contact 10 separates downwardly away
from an intermediate contact assembly, generally
designated by the reference numeral I, and
fixedly secured in position.

A pivotally mounted pressure-generating con-
tact 13 separates upwardly away from the inter-
mediate contact assembly {1 to establish a pres-
sure-generating are, not shown, therebetween.
As shown in Fig. 2, the pressure-generating con-
tact 13 is pivotally mounted at 14, and is con-
nected externally of the unit 1, as-at 15, to-a
vertically extending operating rod (6. Prefer-
ably the connection between the operating rod
16 and the pressure-generating contact 13 is such
as to allow a certain “wiping” action, or will
permit a certain flexibility therebetween.

The functioning of the arc-extinguishing unit
1 is such as to establish the pressure-generating
arc between the contacts 1, 13 at substantially
the same time as the establishment of an inter-
rupting arc between the contacts 10 and 1, This
occurs inasmuch as the operating rod 16 ig biased
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downwardly in an opening direction by suitable
biasing means, not shown, and the lower end of
the operating rod {6 engages in abutting rela-
tionship with the upper portion of the conducting
bridging member 8. Consequently, during the
closing operation, the upward closing movement
of the bridging member 8, not only raises the
lower movable interrupting contact (0 into en-
gagement with the intermediate contact {1, but
also near the end of the closing stroke, it strikes
the lower end of the side operating rod (6 to
carry the latter therewith upwardly and thereby
effect closing counterclockwise rotative motion of
the pivotally mounted pressure-generating con-
tact 13. The result is that there is a substan-
tially simultaneous closing of both contacts {0,
13 into engagement with the intermediate con-
tact {1 to thereby complete the electrical circuit
through the unit 1.

Further details of the operation of the inter-
rupting unit 7, and the manner in which the
pressure-generating arc forces oil under pressure
downwardly through the vertical flow passages
tT away from the pressure-generating chamber
18 and through the inlet passages {9 into en-
gagement with the interrupting arc are more
fully brought out in United States Patent No.
2,467,760, issued April 19, 1949, to L.eon R. Ludwig,
Benjamin P. Baker and Winthrop M. Leeds, and
assigned to the assignee of the instant ap-
plication.

As set forth in the aforesaid patent, after the
oil has passed through the inlet passages (9 and
has struck the interrupting arc drawn between
the contacts 10, |1, it passes through crifices 20
and thence laterally out of the unit 7 by means
of a plurality of opposed vent passages 2i. Ref-
erence may bhe had to the aforesaid patent for
the particular configuration of the plate details
and for a more full explanation of the theory of
arc interruption. For the purpose of understand-
ing my invention, it is only necessary to know
that oil under pressure is forced out of the pres-
sure-generating chamber {8 by the pressure-
generating arec, established between the contacts
11, 13, and is forced downwardly into engage-
ment with the interrupting arc to effect the lat-
ter's extinction.

Following are interruption, the bridging mem-
ber 8 continues its downward opening motion
withdrawing the lower movable interrupting con-
tact 10 completely out of the unit T to an isolating
position. The biasing means, not shown, which
causes the downward opening motion of the side
operating rod 16, maintains the pivotally mount-
ed pressure-generating contact 13 in its raised
position in the open circuit position of the
interrupter.

Conventional intermediate contact construc-
tions have generally been equipped with butt
contacts. However, a butt-type contact has sev-
eral disadvantages, as compared to a finger-type
contact; i. e, the conducting path is through the
arcing surface, the arc surface must absorb high
impact when the breaker is closed, and adjust-
ment of the breaker moving contact is eritical.
On the contrary, a finger contact permits copper-
to-copper contact with the arcing surfaces re-
moved from the circuit, and wiping action on
closing tending to burnish the surfaces and
thereby improve conductivity. Also with the use
of finger contacts, there is a greater latitude of
adjustment before loss of contact and less im-
pact on the closing operation, It is, therefore,
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very desirable to incorporate the finger contact
where possible in the interrupter.

Referring to Figs. 3 and 4, it will be observed
that in my improved intermediate contact as-
sembly 11, I have provided a pair of double-ended
finger contacts 23, the configuration of which is
more clearly shown in Figs. 4 and 5. Each finger
contact 23 has a pair of recesses 24 formed there-
in to provide seats for compression springs 285,
the outer ends of which seat against the inner
wall 26 of a retainer tube 21.

Each finger contact 23 preferably has an arc-
resisting tip portion 28 composed of a suitable
arc-resisting alloy, such as an alloy of silver and
tungsten. Referring to Fig. 4, it will be observed
that a recess 29 is also milled out of the inner
surface 30 of the contact 23 to accommodate an
elongated key 31, preferably of square cross-
section. The key 31, therefore, forms a pivotal
fulerum point for slight rotation of the contact
fingers 23. The key 31 has its ends seated in
square apertures 32 formed in the retainer tube
21, as shown more particularly in Figs. 6 and 7.

It will be noted that the retainer tube 21 is pro-
vided with a broken internal flange 33, as more
particularly shown in Pigs. 6 and 7. The in-
ternal flange 33 prevents the fingers 23 from being
displaced longitudinally out of the retainer tube
21 when the contact assembly il is positioned
within the unit 7. In other words, the key 31 and
the broken internal flange 33 lock the finger
contacts 23 into their proper position, in which
position they are biased inwardly by the com-
pression springs 25 to a central position, as shown
in Fig. 4.

To fixedly secure the intermediate contact as-
sembly |} into position, as shown in Pigs. 2 and
12, a pair of relatively short metallic screws (2
are provided, one end of each of which is inserted
into an aperture 34 drilled through the side wall
35 of the retainer tube 27, as shown more clearly
in Fig. 7. Then a pair of elongated fiber screws
12a (Pig. 12) is provided to lock the aforemen-
tioned metal screws 12 into position.

To prevent the passage of fiuid, for instance
oll, directly through the interior of the assembly
H, it will be observed that there is an interlock-
ing construction between the key 31, the fingers
23, and the broken internal flange 33 of the re-
tainer tube 271. Thus, since each contact finger
23 is substantially of semi-circular shape, as
shown in Fig. 3, the fingers 23 cooperate with the
inner wall 26 of the retainer tube 27 to fill up
most of the space therein. The remaining space
is blocked by the key 31 and by the internsal flange
33.

Referring to Fig. 8, it will be observed that the
ends 36 of the square key 31 are rounded so that
when the key 31 is in its assembled position, the
external periphery of the retainer tube 27 is cir-
cular in configuration with no jutting edges of
the key 3( protruding, as more clearly shown by
an inspection of Fig. 3.

Preferably an elongated wedge-shaped tool 38
is provided, as shown more clearly in Pigs. 9-11,
to facilitate the assembly and disassembly of the
several component parts of the intermediate
contact assembly 1. Referring to Figs. 9 and 11,
it will be observed that the right-hand end of the
tool 38 is of wedge-shaped cross-section, whereas
the left-hand portion thereof is of square eross-
section or substantially the same dimensions as
the key 31, as shown in Fig. 10. Consequently, to
assemble the contact assemblage (I, it is only
necessary to first insert the contacts 23 within
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the interior of the retainer tube 2T with their
compression springs 25, in place, and then by in-
serting the wedge-end 38a of the tool 38 within
one aperture 32 of the retainer tube 21, force the
fingers 23 laterally apart against the opposition
of their compression springs 25 until the square
portion 386 of the tool 38 is within the apertures
32. The key 31 is then driven along with the tool
38 until finally the tool 38 emerges out of the
apertures 32 with the key 31 in its wake. Thus,
the key 31 will then be in proper position locking
the finger contacts 23 into proper place.

To disassemble the finger construction (i, it
is merely necessary to drive the key 31 cut of the
retainer tube 27 by means of the wedge tool 38.
When this is done, the compression springs 25
will force the two contacts 23 together within
the tube £7. By moving one finger contact slight-
iy laterally within the tube 21, and moving the
other finger contact 23 longitudinally until one
cf the springs 25 associated therewith is exposed,
the latter may readily be removed. When this
is done, the last-mentioned finger contact 23 is
moved longitudinally in the opposite direction
until the other compression spring 25 may, in
similar manner, be removed. When this is done,
the finger contact 23 may be slipped out of the
tube 21, and then it is an easy matter to slide the
other cooperable finger contact 23 lengthwise out
of the retainer tube 27. To assemble the finger
contacts 23, the reverse order of operation is
utilized.

From the foregoing description, it will be ap-
parent that my improved finger-type contact ar-
rangement 1 possesses all of the advantages cf
a finger-type contact, but yet has the simplicity
approaching that of a butt-type contact. It will
be noted that there are only four different items—
a retainer tube, a key, four identical springs, and
g pair of identical fingers. Its symmetry permits
inversion and rotation in the grid assembly, mini-
mizing the possibility of misassembly. It will also
be noted that in addition to performing as a con-
ductor when the breaker is closed, the finger
contact assembly 11 is an effective seal, blocking
oil flow directly down from the pressure-generat-
ing chamber {8 through the tube 27 and into
the interrupting region. The retainer tube 271
forms a housing which contains the assembly and
supports it within the unit 1. The key 31 locks
the fingers 23 in assembly, maintains the fingers
23 in position when the breaker is open, blocks
oil flow through the assembly, initially com-~
presses the springs 25, and finally provides a ful-
crum for pivoting of the fingers 23.

The fingers 23 provide a conducting path from
the pressure contact 13 to the interrupting con-
tact 10, and interlock with the tube 27 and the
key 31 to block oil flow through the assembly
il. The springs 25 maintain contact pressure
when the contacts of the breaker are closed, and
center the fingers 23 when the contacts are open.
The removal of the square key 31 unloads the
springs 25 and permits their removal in the man-
ner heretofore described.

Moreover, it will be observed that the im-
proved intermediate contact assembly II has
other advantages than simplicity. It is self-con-
tained and compact, yet provides large contact
area, protected with large alloy arcing tips. The
conducting sections are also relatively large, mak~
ing maximum use of the available space. As-
sembly and disassembly can be accomplished with
the single tool 38 of Fig. 9. Contact faces are in
a common uninterrupted plane facilitating dress-
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6
ing of areas roughened from use. Each finger 23
is allowed sufficient freedom to permit it to align
with the pair of blade-type contacts. It will be
observed that the parts are few in number and
easily manufactured. .

Although I have disclosed a specific structure,
it is to be clearly understood that the same was
merely for the purpose of illustration, and that
changes and modifications may be readily made
by those skilled in the art without departing
from the spirit and scope of the appended claims.

I claim as my invention:

1. A circuit interrupter including a movable
contact, an intermediate contact finger assembly,
a second movable contact, the intermediate con-
tact finger assembly including a housing having
an internal flange portion intermediate the ends
of the housing, a pair of opposed doubie-ended
fnger contacts having recesses at their back sides,
the flange portion extending within the recesses,
and a removable lccking key extending across
the housing vetween the opposed finger contacts
and furnishing g fulcrum point for rocking mo-
tion of the finger contacts.

2. Intermediate contact structure ior a2 ¢ir-
cuit interrupter including a housing, a pair of
opposed double-ended -finger contacts disposed
within the housing, a removable locking key ex-
tending across the housing between the opposed
finger contacts, spring means biasing the finger
contacts toward each other, and interlocking
means between the back sides of the finger con-
tacts and the inner wall of the housing to pre-
vent substantial fluid flow through the housing at
the back sides of the finger contacts.

3. A circuit interrupter including a movable
contact, an intermediate contact finger assembly,
a second movable contact, the intermediate con-
tact finger assembly including a housing having
an internal flange portion intermediate the ends
of the housing, a pair of opposed double-ended
finger contacts having recesses at their back sides,
the flange portion extending within the recesses,
a removable locking key extending across the
housing between the opposed finger contacts and
furnishing a fulerum point for rocking motion of
the finger contacts, and spring means biasing
the finger contacts toward each other.

4. Intermediate contact structure for a cireuit
interrupter including a retainer tube having a
broken internal fiange midway between the ends
thereof, a pair of double-ended finger contacts
having recesses at their back sides, the flange fit-
ting into the recesses to provide a substantially
fluid-tight passage through the tube at the back
sides of the finger contacts, an elongated remov-
able locking key extending across the tube be-
tween the finger contacts to provide a fulerum
therefor, and spring means biasing the finger
contacts toward each other.

GEORGE B. CUSHING.
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