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Phis invention relates generally vo electric cir-
cuit interrupters, especially-to locking and op-
erating mechanisms for such interrupters.

There are certain a,pplmatlons such as in power
testing cireuits, where electric eircuit interrupters
are subject to extremely heavy duty not only
from the standpoint of frequent operation, but
also such interrupters, especially switches of the
disconnect type, are repeatedly subject to stresses
induced by short circuit currents. It is essen-
tial that such switches: be prevented from blow-

ing open even under conditions where parts of

the switch are distorted as a result of the Un-

(Cl 200—169)
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-~ material.

ually heavy duty imposed upon them, and yet '

that they remain capable of relatively easy op-
eration to open and close the circuit.
Accordingly, one cbject of this invention is to

provide for interrupters of the type described, a

novel: form of releasable lock which when in
locking position is incapable of accidental re-
lease due to any force tendmg to open the in-
terrupter.

~Another 0b3€ct of this mventmn is to provide

2 _
Flg. 4 is a side elevation view partly in section

of the locked end of a modified type of switch;
Fig. 5 is a side elevation view of the locked end

of still another modif ed form of the 1nvent1on -

and

Fig. 6 is an end view of the switch shown in
Flg H, :
- The embodiment of the 1nvent10n shown in
Figs. 1, 2 and 3 illustrates the application of this
invention to a disconnect type of circuit inter-
rupter, having supporting insulators 2 and 4,
preferably of porcelain or a similar insulating
Insulator 2 has a hinge tongue cast-

ing 6 secured on the outer end thereof as by
‘bolts: 8 passing through the base of the tongue

casting to be threaded into the cap for insulator-

2. A split switch blade (9, comprising spaced

~ parallel blade members i2 and 14, is adapted to

circuit 1nterrup~ters of the type described with

novel means for 'locking them at closed circuit
position which is separate and independent of
the operating means for opening and closing the

interrupter and yet is automatically actuated to-

locking position when the:interrupter: is closed.
“Another object of this.invention is to provide
for ‘a . circuit interrupter of the type described,

novel means. for locking the interrupter at closed

circuit position which is separate and independ-

ent of the operating means for opening and
closing the interrupter, and.-is-adapted to initiate
movement of the mterrupter when |

Oopening
moved to unlocked position.

- Another object of this. mventmn is to prowdd
a circuit interrupter of the type described with
novel lock means movable to locking and uns«:

locked positions independently of the interrupter
and yet permitting closing of the mterrupter
when at locking position. -

These and other objects of. th1s mventmn will

become more apparent upon consideration of -the.

following detailed description of preferred em-

bodiments of the invention, when taken in con--

nection with the attached drawings, in which:
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be pivotally mounted on hinge tongue casting-

6 as by a pivot bolt 16 passing through the biade

members and tongue casting, and having sub-_'-

~ stantially cup-shaped washers I8, which may be

of any desired resilient material, positioned on
the bolt 18 between the head and nut thereof
and the blade members {2 and {4, respectively, to
resiliently urge the blade members into engage-;
ment with the hinge tongue casting. | |
"~ Insulator 4 has a break tongue casting 20
mounted on the outer end thereof as by bolts 21
which pass through the base of the casting to
be threadedly engaged in the cap for insulator

4. The outer end of break tongue casting 20 is

provided with a notch 22 for receiving in the

closed circuit position a bolt 24, which connects:
the outer ends of blade members 12 and 14. Bolt

24 is provided with cup-shaped spring washers
26 similar to the washers 18 at the hinge end of
blade {0, and has a spacmg sleeve 28 thereon be-~

 tween blade members {2 and 14 to limif move-~"

40

Figure 1 is a side elevation view partly in sec- =

tion of a switch having ‘locking means con-

structed in accordance with this invention;

Fig. 2 is a top view of the locked end of the.

| smtch shown in Fig. 13

Fig. 3 is an end v1ew of the locked end of the_ |
| - i DD

mtch shown in Figs. 1 and-2;

ment of the blade members toward each other..
Preferablv, blade members 12 and {4 are provided
with contact portions 29 limited in area which-
are engageable at the closed eircuit position-with
break contact tongue 20 under the relatively high
pressure exerted by spring washers 26. As illus-
trated, these limited area contact portions 29 are
in the form of g plurality of generally parallel
ridges to engage the break contact trmgue along-

" a plurality of parallel lines.

Break contact tongue 20 is provided W1th a
pair of outwardly extending integral support--
ing flanges 30 {for supporting a lock member
32 which 1s generally of inverted U-shape in
form, bemg promded with a bight portion 34 and-
mtegral legs 36 and 33 - The legs 35 and 38 -
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of lock member 32 are adapted to be supportad
adjacent their outer ends on supporting flanges
30 by a pivot pin 48 which extends through the
legs and flanges and is held in position as by
cotter pins, or the like. Pivot pin 45 has
mounted thereon between supporting flanges 38
the body of a detent member 42, with this
member when mounted on pivot pin 40 extend-
ing along the base wall of the recess formed be-
tween supporting flanges 38, and having an in-

tegral nose 43 adapted to enter a depression-

formed in this wall., Defent member 42 is also
provided with an enlarged cam portion 44 at its
outer end, for a purpose to be described. Lock
member 32 is provided at its outer edge adjacent
the outer ends of legs 38 and 88 with an integral
connecting web 46 which is formed with an in-
tegral socket portion 48 for slidably receiving

10

4 .
on the blade and then move these together with
blade 10 upwardly toward an open circuit posi-
tion. Preferably this circuit opening movement
of blade 18 caused by movement of lock mem-
ber 32 to an unlocked position is sufficient to
move limited area contact portions 28 of blade
members 2 and {4 to a position where they no
longer engage brea,k contact tongue 29. It will
be observed: that - this -ihitial circuit opening
movement of blade {8 is the result of a prying

- .action exerted by lock member 32, and s con-

.siderable mechanical advantage is thus obtained
‘to initially move the blade to a position where

- the contact pressure of contact portions 29 is en-

15

tirely relieved, so that subsequent movement of
blade 18 to its full open circuit. position may

- be accomplished -relatively easily. Such subse-

a detent cup member 50, normally spring biased -

outwardly of a socket 48 by a coil compression
spring 32 which reacts between the socket and
detent cup.

"The outer end 0f lock membel 32 1s provided

substantm]ly centrally thereof with an out-
wardly extending integral hook-eye 54 adapted
to receive a hook-stitch operating member, or

the like, for pivotally moving the lock member

about its supporting pivot 48. The switch blade
10 is also provided with a hook-eye 55 formed
integrally with a cam-shaped nose 68 adapted
to project beyond the outer end of blade 18
when secured in position between blade mem-
bers- 12 and 14, as by pins 58 havings reduced
ends which are recewed In gpertures provided in
the switch blade members. {2 and 14, respec-
tively. Hook-eye B8 is for the purpose of re-
ceiving a hook-stick operating member, or the
like, for pivotally moving blade R} about its
pzvot iG,

- Lock member 32 is provided adJacent to sup-
porting pivot 48 with laterally extending feetf
62 cooperable with flange abutments 648 pro-
vided on plates 6§68 secured to . the outside of
each blade member (2, {4 as by being positioned
beneath washers 26. Each plate 66 is prefer-
ably provided with an inwardly directed posi-

tioning flange 68 adapted to lie along the upper .

edge of blade members {2 and 14, respectively.

- With the switch in the closed circuit position
illustrated in Fig. 1, it will be apparent that
detent cup 59, bemg_ in engagement with the
upper cam surface of cam portion 44 of detent
member 42, lock member 32, will thus be releas-
ably held at the locking position Mlustrated,

wherein the straight upper edge 67 of the hook-.

eye member is positioned directly: beneath the

plane inner surface of bight portion 34 of the-

lock member, and pivot 48 for the-lock member

being. pOSIthHEd substantially -directly c}ppomte
blade 10, any force tending to open the switch

18 poswwely prevented from doing so by direct
engagement of these straight or plane suriaces.
When if is desired to open  the switch, lock

member 32 may be rotated in s clockwise direc- -

tion by means of hook-eye 54, thereby causing

detent cup 58 to move mwarcﬂly of cup 48 hy
compressing spring 52 -to by-pass the nose of
cam portion 44 of detent member 42 until it
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engages the lower surface ~of cam portion 84

where it will act to releasably hold the lock
member at an unlocked position where it does

not interfere with opening of the switch blade
During the above-mentioned clockwise

0.
movement of lock member 32, laterally extending

feet 62 will first engage a,butment flanges 64

70
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quent movement of blade 10 to full open circuit

position may be readily accomplished by means

of hook-eye 58, to continue to rotate the blade
in g counterclockmse direction -to such a full
open circuit position. - - |

With switch blade IG at its opun cu:cmt posi-
tion and lock member 32 -at its unlocked posi-
tion defined by detent members 44 and 50, the
switeh blade. may be moved to closed circuit
position by means of a force exerted on hook-
eye 56 to move the blade in a clockwise direc-
tion about its pivot 18.  In such closing move-
ment of the blade, it will be apparent that as
it approaches break contact tongue 28, a,butment_
flanges 64 will first engage the outer ends of
feet 62 on the lock member, whereupon con--
tinued closing movement of the blade acts to
simultaneously move Ilock member 32 in a-
counterclockwise direction, finally resultmn- in
movement of the blade a,nd lock member to the
closed circuit locked : position shown in Fig. 1.
While detent. members ofl and 42 cooperate to
hold lock member 32 at an unlocked position
when the switch blade- iIs at an open circuit
position, it is possible that the lock member |

-might accidentally be moved to its loc:ked pOsi-

tion while the blade, is stlll open. Accordingly.
in er_der to permit clogm_g_of the switeh under.
such a condition and still insure that the switeh
will not be closed unless it is at the same time
locked at its closed circuit posﬂ;lon 1t will be oh-,
served that upon closing of switch blade (0 with
lock member-32 at the position shown in Fig. 1,
on approaching break contact tongue 20 the
cam-shaped nose ‘80 on -the blade hook-eye

| member will first engage the bight portion 34

of the lock member and cam it outwardly io
thereby move the - lock member in a clockwise.
direction to an unlocked position: where nose 68
passes beneath bight portion 84 of the lock
memper, whereupon abutment flanges 64 on the
blade will engage the feet 62 of the lock mem-
ber to cause the latter to move in g counter-
clockwise direction about its pivot 40 back to the
locked position illustrated-in Fig. 1 when the final
closed circuit position of thé blade is reached.:
In other words, closing of the switch blade in a
single movement acts to throw the lock member
from its locked fo an unlocked p031t10n and back
to its locked position. o .
In Fig. 4 of the drawmgs a lock member, sim-
ilar to that disclosed in ‘Figs. 1, 2 and 3, is illus-
trated as being applied to & double throw type of
switch blade, and inasmiuch as most . of the pa,rts
illustrated. in. this embodiment of the mventmn
are identical with those alrea,dy ‘described, hke'
reference numersls are a,pplled to'such like parts
and their description will not 'be fepéated.” Taz-
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asmuch as the switch blade 11 illustrated in
Fig. 4 1s of the double-throw  type, the operat~.

ing hook-eye cannot be positioned outwardly of
one edge thereof as in the previously described
device, and accordingly-it is formed in an offset
portion 16 of o bracket 12 having the ends thereof
secured to switch blade TI as by bolts 14. A

. 2;523;--1515-3-+

- ot

hook-eye 18 is formed in the outwardly offset

part 16 of the bracket so as to be located at one

side of switch blade Tl for the reception of a
hook-stick operating member, or the like. With
the hook-eye T8 positioned at the side of switch
blade 11, a. cam member 10 is provided at the
outer end of switch blade T{ being secured be-
tween the sides of the blade by pins 58 for the
same purpose as cam-shaped nose 60 illustrated
in the embodlment of the mventlon shown in Figs.
1,2 and 3. |

-Tt-will be obvious that the structure 111us-_

trated in Fig. 4 can be operated in the same man-
nier described above in eonnection with the struc-
ture illustrated in Pigs. 1, 2 and 3, and that the
Iockmg and unlocking of lock member 32 will be
accomplished in the same way, the only differ-
ence being that switch blade T1 will be actu-
ated from hook-eye 18 positioned at one side of
the blade, rather than at the outer edge thereof,
as in the switch shown in Figs. 1, 2 and 3.

‘The switeh illustrated in Figs. 5 and 6 is of a

hlgh capacity type wherein a plurality of switch

blades 121 are provided to increase the current

carrying ability of the switch. Thus, the hinge

tongue casting (not shown) and break tongue
casting have a plurality (two in this instance) of
integral upwardly extending break contact
tongues 82 formed integral with the base 88 of
the casting, with each tongue of the break cast-
ing being formed with g slot 84 in the outer end
thereof for receiving the bolt 86 provided for
connecting the outer ends of the blade mem-
bers of each blade {21. Each bolt 86 is provided

10
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ning the space between heads. -

- tion,

6
stop member and in part in a sleeve Hﬂ span-;

104. /- Detent.

members 106 are adapted to cooperate with

- spaced depressions 112 and 114 formed in -each:

leg 84 and 96 of lock member 90, to releasably:
hold the lock member at its locked position illus-.
treted in Figs. 5 and 6, and at an unlocked posi-
respectively.  As illustrated, - depressions:
(12 cooperate with detent members (06 for re-
leasably holding lock member 99 at its locked-
position and depressions 114 cooperate with de--
tent members 186 to releasably hold lock member:
90 at an unlocked position. Moreover, legs - 94

and 86 of the locked member are prov1ded with:

an integral connecting part {16 which is substan-
tially right-angular in cross section, with -one
side thereof adapted to extend into the space be+
tween stop abutments {92 for defining the locked:

and unlocked p051t1ons of lock member 90 ;o
respectively. o

Lock member 90 is provided Wlth an mtegra,l

hook-eye 118 extending outwardly from- bight™

portion 82, preferably at one side adjacent leg
94 of the lock member, for the purpose of pivot-
ally moving lock member 90 about its support-
ing pivot 971, Preferably switch blades 12i are
connected for movement together by a bolt 22

- passing through the blade members of both:

30

35

40°

with cup-shaped spring washers 87 similar to the

washers employed with the previously described
embod1ments of this invention, and a spacer
| sleeve may also be provided on each bolt between

the sides of each blade 121 together with a spacer

45

block 9§ secured in position as by pins 23 and a

spacer pin 89 spanning blades 12{.

porting a pivot pin 97 on which a lock member 99

is adapted to be mounted. Lock member 90 is of

qubetantlally mverteo'l U-shape in form, mth 23

bight portion 92 which spans both blades. endl_
integral legs 94 and 95 adapted to extend at the :

~outer sides of blades 121. so that when lock
member 99 is at its lookmg pos:ttlon it overlies
 the outer ends of both blades. ‘As previously

stated. lock member 99 is mounted on pivot pin

97 which also euo'oortq 1ntermed1ete each pair
of supportme -ianges 28. the: bodv Q'% of a stop
member Wh].oh has an Integral nose {089 to be

| seated in a recess prowded between flanges 88 for
g purpose to be described. “The body 98 of the
stOp member is provided with an enlaresed heod

outwardly of supportmg flanges 88, and spaced

Each con-
tact tongue 82 is provided with spaced support-
ing ﬂanges 88 at the outer side thereof for sup- -

switch blades, and this connecting bolt may
have an operating rod {20 pivotally mounted
thereon for the purpose of moving the switeh
blades to open a’nd closed oirouit '-'-positionsi
together.

It will be apparent from the foregomg thet the
switch structure illustrated in Figs. 5 and 6 may-
be operated in much the same manner as the
structures previously described, except- that no
prying-out action is obtained upon movement
of lock member ‘98 from its locked to unlocked
position. It will be apparent that switch blades-
121 of Fig. 5 are locked at their closed circuit
position by lock member 98 in substantially the
same manner as the blades in the previously
described embodiments of this invention. Fur-

thermore, lock member 98 may be rotated in-a -
clockwise direction about its plvot 97 from the:
‘position shown in Fig. 5 to an unlocked -position
defined by lower abutment 162 and detent de-

pressions 44, and with lock member 80 at- such._ |
an unlocked position, switch blades (0 may be
actuated to an open circuit position and may be
subsequently closed, whereupon lock member 90
may then be moved by means of hook-eye
118 to its locked position. Moreover, by reason

- of the tapered form of the outer end of the switch:

- blades 121, it will be apparent that they may be

GO

closed even though lock member 88 is at its

locked position, because during closing move- -

ment of the blades the outer ends thereof will'
engage the bight portion 92 of the lock member

and cam it outwardly until it passes by the look'f- R

member to attain full olosed circuit p051t1011
Thereupon, lock member 8¢ may be moved es

desorlbed hefore, to its locked position:

It is appareot from the foregolng that the clr-" |

- cuit interrupter oonstruotlons disclosed, above all

abutments {02 are provided 1ntegral with this

heod 104.

The heodo 104 of the stop members are pro-

wded with ‘oesseges each adapted to slidably
- receive a detent member {08,

which is substantially conical in shape, and these
detent members {06 are forced apart by a coil

compression spring 08 ree,otmg between them

and being located in part in the heeds 104 of each

the outer end of

include a

form of contact lock which must be_' |
manually operated to unlock the contects sep-

arately from manual operation of the contacts:

themselves into and out of engagement. -More~
over, in certain embodiments of the invention,
the look member when moved fo unlooked pOsi=
tion acts to pry the contacts apart at least an
amount sufficient to relieve contact pressure, and
when the contacts ore moved back 1nto engage-
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meént, the lock is automatically moved back to

its locking position, irrespective of whether it was
at its locking or at an unlocking position when
the contacts are moved into engagement. It is
also -desired to point out that the particular
means illustrated for accomplishing the results
pointed out above are susceptible of being fur-
nished in the form of attachments for standard
types of switches in thaf all the parts necessary
for the locking and prying-out functions are in
the nature of readily detachable elements and
are substantially complete in themselves. The
invention is illustrated as being applied, in addi-
tion to a single-throw type of disconnect switch,
to a double-throw type as well, and to a high-
capacity switch employing a plurality of switeh

blades, and in all cases but a single lock member

is - provided for positively preventing separation

| of the switch contacts until the lock is purposely |

released.

- Having described preferred embodunents of
thls invention in accordance with the patent
statutes, it is desired to peoint out that this in-
vention is not to be limited to these particular
constructzons inasmuch as it will be apparent,
especially to those skilled in this art, that many
changes and modifications may be made in these
particular structures without departing from the
broad spirit-and scope of this invention. Accord-
ingly, it is desired that the invention be inter-
preted as hroadly as possible, and that if be
limited only as required by the prior art,

I claim as my invention:

- 1. In apparatus of the type described, movable
contact means mounted for substantially pivotal
movement into and out of engagement with a
cooperating contact means and having operating
means secured thereto, means for locking said
movable contact means against separating move-
ment when it is in engagement with said co-
operating contact means, comprising g lock mem-
ber mounted for substantially pivotal movement
to and away from & locking position, detent
means for releasably retaining said locking mem-
ber at locking and non-locking positions, said
locking member having a portion positioned
when said locking member is af said non-locking

position to be engaged by said movable contact

means in closing to move said locking member. to
its locking position, and said locking member hav-
ing operating means thereon which is separate
and independent of the operating means for said
movable contact so that when said locking mem-
ber is operated to its non-locking position said
portion thereof will engage and move said mov-

able contact means in g circuit opening direction.
- 2. In apparatus of the type described, movable

contact means mounted for substantially pivotal
movement into and out of engagement with a
cooperating contact means, means for locking
said movable contact means against separating
movement when it is in engagement with said
cooperating contact means comprising a lock
member, pivot means mounting said lock member
on a support associated with one of said contact
means, detent means for releasably retaining said

lock member at a locking position wherein it en~

gages the other contact means and at a non-
locking position, said detent means comprising
coepemble parts one of which is mounted on said
lock member and the other of which is mounted
on said pivot means and held thereby against sald
support to prevent movement thereol with said
lock member.

contact means mounted for substantially pivotal:
movement into and out of engagement with a co--

operating confact means, means for locking said-

- movable contact means against separating move-
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ment when it is in engagement with said co-.
operating contact means comprising a lock mem-
ber, pivot means mounting said lock member on

‘a support associated with one of said contact

means for movement to and away Ifrom a locking.
position. where said lock member engages the
other contact means, abutment means secured to-
said other contact means, and said lock member.
having g portion positioned to engage said abut-:
ment means when said contact means are in.
engagement and said locking member is moved.
from its locking to an unlocking position to pry
sald contact means apart, and being engageable
during closing movement of said movable con-
tact means to move said lock member from an
unlocked to its locked position. |
4. In apparatus of the type described, mavable.
contact means mounted for substantially pivotal
movement into and out of engagement with a co--
operating contact means, means for locking said
movable contact means against separating move-
ment when it is in engagement with said co-
operating contact means comprising a lock mem-
ber, pivot means mounting said lock member on
a support associated with one of said confact
means for movement to and away from a locking.
position where said lock member engages the.
other contact means, abutment means secured to
said other contact means, said lock member hav-.
ing a portion positioned to engage said abutment
means when said confact means are in engage-.
ment and said locking member is moved from its
locking to an unlocking position to pry said con-
tact means apart, and being- engageable during
closing movement of said movable contact means
to move said lock member from an unlocked to

~ its locked position, and another abutment means.

securzd to said other contact means at a position
to engage a part of said lock member during clos-.
ing movement of said movable contact means if
said lock member is at its locking position to
move the latter to an unlocking position prior to
engagement of said first abutment means and-
said lock member portion.

5. In apparatus of the type descubed movable-
contact means mounted for substantially pivotal
movement into and out of engagement with a
cooperating contact means, means for locking
said movable contact means against separatiing
movement when it is in engagement with said co-
operating contact means comprising a lock mem-
ber, pivot means mounting said lock member on
a support associated with said cooperating con-
tact means for movement to and away from a
locking position where said lock- member engages
said movable contact means, abutment means se-
cured to said movable contact means, said lock
member having a portien positioned to.engage
said abutment means when said contact -means

are in engagement-and said locking member.is

moved from its locking to an unlocking position
to pry said contact means apart, and being en-
gageable during closing movement of said mov-
able contact means to move said lock member
from an unlocked to ifs locked position, another
abutment means secured to said movable con-
tact means at a position to engage a part of said
lock member during closing movement of -said
movable contact means if said lock member is at
its locking position, to move the latter to an

. B In apparatus of the type descrlbed movable 75 unlocking. position prmr to engagement of sa,ld_
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first abutment mea,ns and said lock member por-

2 528,118

tion, and one of said abutment means having a -

- hook-eye operating member for said movable
contact means.

6. In apparatus of the type described, movable
contact means mounted for substantially pivotal
movement into and out of engagement with a
cooperating contact means, means for locking
sald movable contact means against separating
movement when it is in engagement with said
cooperating contact means comprising a lock
member, a pivot pin mounting said lock member
on a support associated with one of said contact
means, detent means for releasably retaining said
lock member at a locking position wherein it en-
gages the other contact means and at a non-
locking position, said detent means comprising
cooperable parts one of which is mounted on said
lock member and the other of which is mounted

on sald pivot pin and held thereby against said .

said support to prevent movement thereof with
said lock member.

1. In apparatus of the type described, movable
contact means mounted for substantially pivotal
movement into and out of engagement with s
cooperating contact means, means for locking
said movable contact means against separ&tmg

19

ce i)

10

movement when it is in engagement with said
cooperating contact means comprising a lock
membper, a pivot pin mounting said lock member

-on a support associated with one of said contact

means, detent means for releasably retaining said
lock member at a locking position wherein it
engages the other contact means and at a non-
locking position, said detent means comprising
cooperable parts one of which is mounted on said
lock member and the other of which is mounted
on said pivot pin, said other part having a non-
circular portion which is held by the pivot pin
agalinst said support to prevent movement thereof
with said lock member.

HERBERT J. CRABEBS.
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