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My invention relates to circuit interrupters B
and more particularly to disconnectmg switches ‘

for high-voltage circuits,

With :the advent of exceedingly high-voltage .

6 systems 'in' recent: years, .switch-gear: problems
have been- considerably increased ' in difficulty

- and, -at the present time; are a.-limitation: to a -

further increase in the voltages of such systems.
One difficulty -experienced is with disconnecting
10 switches for outdoor: service:and relatesto poor
- contact between the switch blade and the ‘switch
“jaws, usually caused by corrosion or lack of suf-
ficient pressure and resulting. in a large voltage
drop across the contact surfaces: ¢
In: accordance with my invention, I overcome
; the above-mentioned difficulty by providing ex-
ceedingly high-pressure contacts, forming either
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. &-surface -contact or a plurality of line contacts :

under heavy: preéssure..

‘The difficulty of employing high-pressure con-
tactsin the past was due to Inability to push and
pull" a.long blade. into and out: of engagement
with its engaging jaws, under such high pres-
‘sures. - Another‘source of .difficulty was the large
stresses imposed upon the insulator columns and
the operating mechanism employed in high-volt-
age apparatus.

I eliminate the foregcing d1ﬂlcult1es by pro-
:viding & cam lever on each end of the blade to
30 ‘engage a member on each of the jaws to thereby

pry the blade into and out of engagement when
the switch is closed or.is moved to.open posxtion

It is a further obJec_t of my invention to pro-
vide -a cam for forcing-the blade into’ and out
of ‘circuit-closing position which shall also act
as a latch for retaining the blade In-its closed
position.

It is a further object of my invention' to pro-
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vide ‘2. cam ‘1éver for prying the blade into and -

out ‘of closed- circuit, position’ that shall fold up
when theé blade is in open position, so that ‘the
air-gap between the jaws and the blade w1ll not
be shortened.

“These and other objects that will be made ap-
parent. throughout the further description of ‘my
apparatus will best be understood by referring
to the drawings, wherein; -

Figure 1 is a top plan view of an embodiment
of my invention, with the sw1tch blade in closed
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80 position,
PFig. 2 is a view, similar to Fig. 1, showmg the
blade in partly-open position,
.+ Fig: 8 is a view, in elevation, of the embodi-
‘5‘5 ment ‘of my invention shown in Fig: 1 and Fig. 2,

parts being broken away,

(CL ‘200——48)

Pig. 4 is' a sectlonal view of the high-pressure
contact, taken along the section line IV—IV of
"Fig.'1, and -

Pig. 5 is'a sectional view of the gulde member
of ‘the high-pressure’ contact, taken along the 4
vsection-line - V—V of - Fig 2,

My invention comprises, ‘in genera] a main
'blade -1, the ends of which have tips 28 which
engage high-pressure contacts 2'and 3. The cen-
tral portion of the blade |'and the hxgh-pressure
contacts 2 and 3 are mounted on bases or pedes-
tals- 4 that are- supported ‘on g ‘suitable: frame
(mot shown). - The central: pedestal g has at- .
tached thereto a bevel gear -5 to engage a bevel
gear 6 that may be connected, by a“shaft T, to
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‘a motor: 8 or to a hand-operated mechamsm of

a type well known in the art.”

Referring to Figs.'1,-2, and‘3,'a Cross arm' or
'double ‘crank 9 is-mounted directly on the cen-
‘tral Instlating base & and is rotatively movable

therewith. " A stud (! extends above the crank
_or arm’'9, co-axial with the"axis of the insulator
--4,'and has a recess'in its upper end to receive a .

pin 12 ‘with which the blade 1 is provided. By so

mounting the blade [, with respect to the arm 9,

the latter may be rotatively moved with respect

to the blade. However, in order to normally po-
‘sition the blade with respect to the arm; 2 heavy
coil spring ‘13 is provided, one end of which is
attached to the stud I and the other end of
which is’ attached by 8 bolt I4 to one side of the

blade 1.

'"The rormal position of the crank or arm 9,
relative to “the blade' I;-1,"e,; the angle which

“spring- 13- maintains’ between them, ‘is ‘one in
iwhich the crank or arm 8'is almost parallel to
‘the"blade;  as ' indicated in Fig 2. 'The above-

mentioned relative positions of the’ bla.de a.nd arm .

are desirable, when the switch is'in the full open

position, indicated by the line 1501750, because 40

the arm, if otherwise positioned, would decrease
‘the air gap- separating the two high-pressure

contacts 2 and 3.

Pivoted at 15 to each tip 28 on-the ends of the
blade | is a cam lever or link 16 having a rounded 45
prying lug: 1T at its free end and having its other
.end connected to one end of the crank or arm 3 by ..

a member. 19. By the foregoing arrangement, a

rotative movement. in a counter-clockwise direc-

tion, applied to the central insulator 4, will first 50

move the crank or.arm 9 and the blade | from the

open toward the closed bosition without changmg

the.relative angular positions shown -in Fig. 2.

This condition will persist luntil such time as the

tips 28 of the blade | come into contact with the 65
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: high-pressure contacts 2 and 3, after which the

main blade { will move no farther.

Continued rotative movement of the central in-
sulator 4, in & counter-clockwise direction, will
turn the crank or arm 9, with respect to the main
blade {, in a counter-clockwise direction, so that

- the members {9 move longitudinally to turn each
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of the cam levers 16 in a clockwise direction. 'This
relative movement of the arm 9 and the blade |
is permitted by the deflection of the spring 13.

Each of the high-pressure contacts 2 and $
comprises & bifurcated portion 21 to receive the
tip 28 of the blade and guide it between the high-
Pressure contact members, the entrance portion
of the guide space 20 being wider than its inner
portlon, as shown in Fig. 5. :

Referring to Fig. 4, the enlarged sectmnal view
there shown discloses an inner slot 22 of the guide
member 21 which is the inner portion of the space
between its arms, the left-hand portion showing
the high-pressure  contact 2, comprising upper

.. and’lower jaws 23 and 24 biased toward each other

. ‘Providing the projections 26, the pressure exerted -

“by a heavy U-shaped spring 25. The contact jaws

23 and 24 make contact with the tip 28 of the
blade | along the lines of the projections 26. By

“at the ends thereof will be so great that they will
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h that of the jaws are so firmly united that no oxides -
“can exist between them, and sufficient metal will

_:be pressed into intimate mechanical contact with
‘the metal of the tips 28 on the blade f.

By this
‘means, the copper of the tips on the blade and

always be in contact to eliminate the trouble

" heretofore- experienced with the heating of the

5_contacts and the drop of potential.

The projec-
tions or ridges 26 extend parallel to the direction

-of movement of the blade tip 28 when entering

between the jaws, thereby providing a wiping ac-

~-tion along the line of contact, which still more

40

effectively removes any oxides or other coating -

which might oﬁer resistance to flow of electric

~ current,
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The spring '25 exerts such compresswe force
upon the upper and lower contact jaws 23 and 24
that the. tip 28 of the blade | cannot be forced

“home therein by direct rotatuon of the central in-

sulator &, For this reason, a recess 27 is provided
in the blade-guiding member 21 and the upper
and lower contact jaws 23 and 24 to serve as a
fulcrum for the cam lever 16, the prying lug 17 of
which will move into it, as a result of the con-

‘tinued movement of the arm or crank 9 after the

blade has engaged the contacts. Further move-
ment of the.arm 9 will force the tip 28 on the
blade | between the projections 26 of the high-
pressure contacts 2 and 3 and will thereafter move

‘the blades into fully closed position, as shown in

Fig..1, by the prying force exerted through the
cam lever or link 6.

Assuming that the sw1tch is in closed position,
as shown in Fig. 1, it is held in this position by the
cam lever I6 because of the rotatively-movable
insulating member 4 being held in.that position
by the operating mechanism that turns it. When
the operating mechanism is moved to turn the
member 4 in a clockwise direction, the tips 28 of
the switch blade | will remain in contact with the

. high-pressure contacts 2 and 3, so. that the arm
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or crank 9 will turn with respect thereto, causing
the cam levers or links 16 to: be moved about their

‘pivot points 15 in a counter-clockwise direction. .
During this movement, the deflection of the spring

is released. This movement pries the tips on the
blade ends from between the high-pressure con-
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tact jaws 23 and 24 as a result of the engagement
of the prying lug 1T with the walls of the recess.
After the tips 28 of the switch blade | are forced
out of engagement with the high pressure con-
tacts 2 and 3, a continued movement of the cen-
tral insulating member 4 and the arm 9 will move
the blade | through the medium of the spring (3,
to the full open position. During this movement,
the relative position of the blade | with respect

- to the arm 9 is that shown in Fig. 2, in which there

is little or no deflection in the spring 13, as the
resistance to turning offered by the blade I is neg-
ligible after it has become disengaged from the
contacts 2 and 3.

It will thus be seen that I have provided g switch
with high-pressure contacts and with a set of cam
members that are operated by mechanism similar
to that heretofore employed in operating switches
without cams; and that such cams are employed,
both in closing and in opening the circuit inter-
rupter, to force the blade into and out of closed-
circuit position. -

Although I have shown and described a dlscon-
necting switch in which the blades are swung in a
horizontal plane between two. contact jaws, it
will be apparent to any one skilled in the art that
my device will work equaily as well on single-
break interrupters that may turn in either
a horizontal plane or a vertical plane, I do not

-wish, therefore, to be limited to the particular

structure herein shown as regards specific struc-
tural or operating characteristics, except as limi-
tations may be imposed by the prior art and ex-

- pressed in the appended claims.

I claim as my invention:

1. The. combination,; in a disconnect switch
structure having a swinging blade mounted on a
central rotatable member, contact members op-
positely disposed at the sides of the said member
and adapted to receive the blade and complete a
circuit when the said:central member is rotatively
actuated, -a cam lever associated with each end
of the blade and actuated by the central member,
and stationary engaging members to receive the
cam levers to thereby enable the cam levers to
force the blade into and out of full contact en-
gagement. .

2. The combination with a pivoted blade mem-
ber and a jaw member forming a switch struc-

" ture, of a cam member gssociated with the blade

member, a  cam-engaging member associated
with the jaw member, and a member pivoted
about the axis of the pivot of said blade for actu-
ating the cam member after its engagement with
the cam-engaging member to force the blade
member into and out of engaged position with the
jaw member,

3. A switch structure comprising a blade mem-
ber, an actuating member having a stationary
axis of motion, stationary contact members, cam-
ming members associated with the ends of the
blade, . cam-engaging members associated with
the jaws, and connecting means between the cam-
ming members and the actuating member so that
the actuating member moves the blade into and
out of engagement with the stationary contact
members.

4. The combination in a switch comprising a
blade and a cooperating contact member, of an
actuating member for supporting the blade and
for moving it to and from contact with the con-
tact member, and a cam attached to the blade
member and independently operated by the actu-
ating member to move the blade into and out of
full engagement with .the contact member.
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B contact jaws . therefor, of an .operating lever. for -

2,005,706 o ‘ ' 3

5. The combmation with a switch, blade-and

" moving the blade bodily, -and having. a. pivoted

connection therewith, ‘whereby . the lever may.be
moved without moving the blade, a cam member

“mounted on the end of the blade and connected to
.the lever, a cam-engaging member on the con-

“tact jaws ‘'whereby the first movement upon. open-

.10

"ing andthe last movement, upon closing, the blade

member-is -a rotative. movement of the lever. with
respect to the blade to cam the blade out of or

.into complete engagement with the jaws:-

'6. The conibination; with & rotatively movable

"blade and a supportmg lever therefor that is mov-

15

able: relatively thereto, of contact ‘members ‘op-

‘p051tely disposed with, respect to the- blade for

Cengaging the. ends thereof to complete a 01rcu1t
“‘therewith, a’ cam member mounted on each:end

‘of the blade and. connected to the lever, a. cam-
‘engaging member on.. each contact member

whereby, When closzng or opemng the sthch the
final movement into and the mitial movement

~‘out 'of the’ contact members is produced by .the

%
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“movement of the. lever relative to the blade to: -
cause actuation of the. cam by the cam—engagmg
“member.. ;. -

7.Ina sthch structure the combination w1th_

a bridging, member of a member rotatable about

& -stationary ..axis for actuating “said’ bridgmg

member, contact members engageable. by -each
end thereof ‘and’ a. camming means associated
with ‘each end of said bridging’ member and said
contact membhers for forcing the former: mto and
out of intimate engagement w1th the latter ‘

8. In g switch structure, the combination with
a bridging. member, -of contact members engage-

‘able by each end thereof, a camm)ng means asso-
“ciated - with -each end..of sald bridging member'
and contact members for forcmg the former into

and out .of 1nt1mate engagement, with the-latter,
and:a common actuatmg member for operating
said camming means.:

9. In a switch structure, the combmation w1th

‘8 bridging ‘member, -of contact.’ members en-

45

- gageable by each end; thereof, a- camming means ‘
. associated with each end-.of said bridging mem-

- ber and the respective contact members for forc-

ing the former. into and out of intimate engage-

' ‘ment with, the latter, and: 3 common-actuating
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member for moving said bridgmg member and
operating said camming means.

10. In a switch structure, the combination with
a, bridging member, of a contact member there-
for, actuating means flexibly connected.to and

.supporting said bridging member for rotation

about said  connection, and  camming -means
directly connected to said bridging member for
forcing the same into and out of intimate engage-
ment with said contact'member and operated by
said actuating means independent of the actua-

tion of said bridging member,

= 70
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11, In a switch structure, a movable switch
blade the current-carry portions of ‘which form

a substantially rigid portion and s contact jaw
= -having means for frictionally holding said switch

blade in contact therewith, means mounted on

said. switch blade for prying said switch: blade .

into-and out of said frictional engagement with
said jaw, and ‘means having a stationary axis of
motion for actuating said prying means on:said
blade.

12, In a switch striucture, a: contact member
and a switch blade movable into engagement with
said contact member, said switch. blade ‘having
current-carrying portions forming a substantially

rigid structure, means movably mounted on sald
-switch blade for prying said.blade.into and out
of .engagement with- said ‘contact member, and
~means comprising -an: actuating. member pivoted

-.about a stationary.axis and-connected to:said.

" gwitch blade and to said movable prying means
.for moving; said prying means on said blade and
for moving said. blade...

13. In'a switch: structure, a contact member

,and aswitch blade movable inito'engagement with

said: contact . member, means-mévably mounted

on said.switch-blade for prying said:blade into
-and out of engagement with: said contact member,

and means comprising an:actuating member piv-

.-oted:about.a stationary axis and having a flex-,

-Ible conhection to: said:switch blade and a positive
connection to said: movable prying means for mov-
~ing said prying means-on sald blade and for mov-

-ing said blade:

4 In a switch structure a contact jaw mem-

-iber and.a pivoted switch blade :for making con-

-tact therewith; means:pivoted .on the end of said
.Switch bladé and engageable with said'jaw mem-
ber for prying said blade into and out of contact

with “sajd jaw ‘member; ‘and means comprising:

-an actuating: member pivoted about a stationary
ax1s .and: connected. to. said. switch.blade and:to

-said. pivoted prying means for rotating -sald-blade

and prying :means-about; their respective pivots.
'15.-In.a switch structure, a pivoted switch blade

‘ and a.contact jaw having means for:frictionally
gholding, said switch blade in‘contact therewith,

means pivoted.on-the.end of said switch blade
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and:-engageable. with: said: jaw. for prying: said .

switch.blade into. and out of said frictional en- :

. .gagement, w1th sald ;jaw, and means comprising
an actuating member: pivoted about the ‘axisof
the pivot.of said switch-blade and having a flex-
ible connection: to said blade:and-a-positive con-
nection t0.:said prying means for rotatmg said
blade and' prying means. about their respective
pivots

16..In a switch structure, the combination of

a first: contact member; a second-contact member

movable into-and out of engagement therewith,
a lever pivoted to.the;second contact member, and
operating means connected to the second contact
member, said parts being:so arranged that switch-
closing- movement :of  the operating means.first
effects movement of the lever and the second con-
tact member toward the first-contact member un-
til.one part of said lever abuts the first: contact
member, whereupon the latter serves as g ful-
crum for the lever and continued movement of
the operating means effects rotary movement of
the lever forcing the second contact into engage-

" ment with the first contact. member.

17..An electric switch including a rotatable ac-

-tuating insulator,a switch blade pivotally mount-
~-ed.on said insulator for rotation relative thereto
and actuated by said insulator, the pivot of the
‘switch blade being coincident with the axis of

rotation of the insulator, spring means connected
at one end to a movable point on said rotatable
insulator to be actuated thereby and at the other
end to said switch blade to cause actuating there-
of, and means engageable by said switch during
movement {o closed position when it has reached
a position closely adjacent to closed position for
retarding . movement -of said switch blade and
stressing . said: spring as said insulator continues
to rotate so that said spring is stressed when the
switch blade is in closed position.
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18.  An electric switch including a rotatable ac- -

tuating insulator, & switch blade pivotally mount-
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" ‘ed ‘thereon and actuated thereby, said switch

blade having a contact surface substantially rigid -

therewith, the pivot of the switch blade being at
8 fixed point coincident with the axis of rotation
‘of the insulator and said blade and said insulator

- ‘being relatively movable, contact means engage-~
-.able by the contact surface on said blade when

-10

said switch is in the closed circuit position, spring
means through which said:blade is actuated by
sald insulator during ‘at least the major part of
its travel, said spring means tending to -maintain
said blade and insulator in a predetermined an-

* “gular position with respect to6 one another, means
- for- causing the contact surface rigid with said

15

blade and said contact .means to move relative

.- to each other with a high pressure wiping action

= 20.

28

30

35

40

45

50

during the final part of the circuit closing oper-
ation of said switch, and means whereby said
means for producing a wiping engagement of the

cooperating contact surfaces: is actuated by the-

rotation' of said. rotatable insulator during the

. circuit- closing operation; the pivotal mounting

of sald blade allowing said insulator to move in-
dependently of said blade: when causing the ac-
tuation of said actuating means. . .

+19. An electric switch. including ‘s contact, &
rotatable actuating insulator, a switch blade hav-
ing a-contact at one end thereof for engaging the
Afirst sald contact, said switch blade being piv-
‘otally mounted on and rotatable relative to said
insulator-and being actuated - thereby, the pivot
of the' switch blade being coincident with the
axis of rotation of the insulator, spring means
connected at one end to a point movable rigidly
with - the insulator to be actuated thereby and

-connected at the other end to actuate the blade
-and to tend to maintain them in a predetermined

angular position with respect to one another, and
means: causing said yotatable insulator to rotate
relative to said blade.against the ‘bias of said
:Spring -to ‘increase its stress after preliminary
engagement of the contacts and as they move
Into final high pressuré contact. . o

- 20..In an-electric switch; a supporting insula-
tor, a contact means associated with said insula-
tor, a second supporting insulator, a ‘blade mem-

-ber and a second member supported on said sec-

ond insulator, a contact portion rigidly. ‘mounted
cn the end of said blade member; and sctuating
means for moving said blade member into and
out of engagement with said contact means, said
blade member and ‘said second member being

2,005,796

joined together adjacent the end which engages
said contact means by a link pivoted to both the

- blade member and the second member, at least
--one of sald members being longitudinally mov-
able; with respect to the other of said members,

during  the-circuit closing operation t6 actuate
said link and means for causing the contact por-

‘tion rigidly’ mounted on ‘said blade member to

wipe ‘anid engage said contact means with high
pressure upon actuation of sald link. -~

21. In an electric switch, a stationary support-
ing insulator, a contact means associated with

‘said Insulator, a rotatable supporting insulator,
& 'blade member and a second member supported
“on said rotatable insulator for movement to the

open and to the closed circuit position, a contact
portion rigidly carried by sald blade member, and
actuating means supported on said rotatable in-
sulator. for causing said members to be moved
into and out'of engagement with said contact
means, in response to the rotation of said rotat-
able insulator, said members being joined to-
gether adjacent the end which engages said con-
tact-means by a tie link pivotally fastened to

-both said blade member and said second member,

at least one of said members being longitudinally

“movable, with respect to the other of said mem-

bers, during the circuit closing operation to cause
sald link to move so as to effect an intimate en-
gagement between the contact- portion rigidly
carried by said blade member and said contact

-means.

22.In an electric switch, contact means, a pair
of members one of which has a contact portion
rigld therewith for engaging said contact means,
support means for said members, actuating means
for moving said members into and out of position

. to engage said contdct means, and means oper-

able during the closing operation of said switch
to produce a high pressure, wiping engagement
between said contact portion rigid with said one
member and said contact means, said means for
producing ' high pressure, wiping engagement
including a connecting link Joining said members
adjacent the contact portion which engages said
contact means, and said ‘actuating means cats-
ing at least one of said members to move lIongi-
tudinally with respect to the other of said mem-
bers, during the circuit closing operation to actu-
ate said pressure engagement securing means.

HERBERT J. CRABBS,
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