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- means. .

- the design of the switch.
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.tween the movable hlade rrrember and 1ts ﬁ::red' oontaeta -

. whenin a connected and clamped condition is adjustable

- to a predetermined contact pressure.

it 1s also an object

N to provrde such an electric switch in which the resistance -

The Aeia!et Mauufaeturmg Comgauy, a eeruoratreu of

Gﬁm
I‘r}eﬁt Aug. 20 1%2 Ser. No. 217, 955
o013 C]!arna (Ct 2@@-—17@)

Thrs mveutron relatea to electrre swrtehes and partreu-'

. larly to improvements in electric disconnect switches hav-

- ing relatrvely Jarge current-carrying capacities aud of the
type generally known as knife blade switches. -

Generally, the knife blade type of drseouneet -awrtch
.-eonsrsts of a pair of statrouary contacts mounted in a

- spaced apart relatlonshlp on an insulated base or panel.

. Each of the stationary contacts is intended to be connected
- to a current-carrying corrduetor in an electrical errewt |

~ The stationary contacts are electrically connected or dis-
. connected by means of a movable blade member pivotally

- movable blade member and its fixed contacts when the

~ movable blade member is in its connected position with
‘respect to the fixed contacts.

to swinging movement of the movable blade member into -
“and out of connecting engagement is adjustable to a
An object of our invention is to
provide an electric switch of the knife blade type having -

a single operating handle for swinging the movable btade_{ -
member into and out of connecting engagement wrth its

fixed contacts as ‘well as for operating the ‘means for

redetermined value.

applying a predetermined contact. pressure between the

- the application of contact pressure between the pivotally:

20

supported at one end on one of the fixed contacts or post

the other of the fixed contacts or pole. -
means may be prowdd for swinging the movable blade

- for swinging movement into and out of engagement with
- Appropriate -

- member and seeurmg it In an open aud/ or cloeed erreurt

position. | - | |
- The amount of eurrent requrred to he earrred by sue’r.
 switches ruay be as much as 10,000 ar

therefore, it is unperatlve that such switches when closed

- -provide as low a resistance to the flow of current through

To this end, the fixed contacts and_: e
| __.ah whn in FIGURE 2;

them. as possible.
movable blade member of- such, - sw:ltchea are generally

formed of heavy bars of copper or other highly conduc-

‘tive material having a relatively large cross-sectional area.
- Electrical conductors are generally removahly fastened to

the fixed contacts by one of a variety of bolted clamping
Both the pivotally supported and free end of the
~  movable blade member of the switch engage or are engage-
~ able with the post and pole fixed contacts, respectively,
- throughout surface areas varying in extent depeudlng upon
"The electrroal resistance to the
flow.of current through the switch is introduced primarily
at and along the areas of surface engagement between the
‘This re-
~ sistance can be redueed by applymg elampmg Or squeezing

" pressure tendmg to urge the areas of surfaee coutaet 1uto
o tlghter engagement with each otuer |

movable blade member and the pole and post.

It is an ‘object of our 1uve11t10u, therefore to provrde

yieldingly urged together when the switch is in the circuit
connecting position in order to minimize the resistance to
flow of current therethrough Another oh]ect of our

- invention is to prowde a knife blade type switch in which |
o the contact pressure between the fixed contacts and the

~ movable blade member may he qulekly and simply varied

. from relatively low values. permitting easy swinging of the
~ movable blade member between its connected and discon-

- nected posrtrona with respect to the fixed contacts and, at

‘the same time, increasing the resistance to the. flow of

1peres or more and,

An-

3
W) |

. supported end of the movable blade member and its sup-
‘porting fixed contact or. post at all times while the free
ends of the movable blade member is out of engagement_ o

- with its associated pole. ﬁxed contact, |

- The means for and manner of aecomehshment of these

and other objects as ‘may appear 13 set forth in the follow—i
‘ing description and accompanying drawmgs in which:
-~ FIGURE 1 is a side elevational view of a: singie-pole,
- single-throw electric switch emhodymg a preferred form

~of our invention and shown in the opeu or dlseouneetedl
" condition of operatron |

FIGURE 2 is a side elevauoual view of the smteh of

_'FIGURE 1 showu in a connected or cloaed eondrtron of |
'operatrou | | |

FIGURE 3 is a front elevatronal vrew of the swrteh as |

"FIGURE 41 is a aeetroual view of eeltam of the Iatchrug' '

: 'meehaursm elements ot the switch shown in FIGURES'

1,2 and 3 and taken in the plane of line 4—4 of FIG- -
URE 2;

FIGURE 5is a seetronal Vrew through the movahle-

:blade assembly of the switch shown in FIGURES 1, 2

 and the fixed contact or post of the switch shown in FIG--
 URES 1, 2 and 3 a:ud taken in the plaee of lrne a-_e n
| FIGUREI and
FIGURE 7 is an exploded view of the contact pres- - -
- sure-applying portion of the switch embodying our inven-

40

and ‘3 and taken in the plaue of line 5—5 of FIGURE 2;
" FIGURE 6 is a sectional view through the pivotal sup-
port and connection between the movable blade member

. tion. and shown Varlously and mn lesser detarl 111 FIG—--' '

50

~  URES 1,2, 3 and 6.
~ a simple, durable and relatively inexpensive connecting =
. switch of the knife blade type having the ability to- carry
. relatively large currents with only minimal losses.- |
- other object is to provide a knife blade type disconnect
-~ switch in which the areas of surface eugagement between |

the movable blade member and its fixed contacts are .

‘As seen in the first three ﬁgures of the drawmga, rhe'

swrteh embodyrng our invention includes the conventional R
-.'feI ments common to the knife blade type of switch, such o
- as a post 18 and a pole 11 comprising stationary contacts
- mounted on an insulated base panel 12 supported bya
| frame 13, and a movable blade member indicated general-
1y at 14 pivotally supported at”

_SWIHgabIe into and out of engagement with pole 11, Post

one end on post 8 and

- 10 and pole 11 preferably are formed of relatively large

60
16, respectively,

70

= flat-sided bars

‘them

- -'__-of srmrlar ﬂat—mded bars or

~Another object is to provide an electric suitable eouduetwe material

of copper or other material hwr.ug high

Ieleetrreal conductivity ‘and are attached to insulated base
panel 12 by means of suitable mounting members 15 and- -

in a long gitudinally aligned relatlonshrpf;"f

wrth their adjacent ends spaced apart. Their opposite

. ends are preferably provided with suitable holes through L

, such -as those designated 17, for ; receiving clampmg .-

. @ ._hoits and/o
. current through the switch to relatrvely high values tend- I

" ~ ing to reduce the resistance to current flow through the
- switch but also increasing friction forces in opposition to

~ relative movement of the movable blade member and the
~ fixed contacts.

- awrtch of the Larfe blade type in which the- ela*rrume
pressure apphed to the areas of surface engagement be-

other conventional hardware to effect con-

“nection of curreut-—earrymg conductors (uot shown) to-'.
"_'_thern - .

Movahre blade nemher M-

- Another object is to pro-
- vide a latching mechanism for such a switch that prevents -

prererably eomprrses a parr-._ -
blades 18 of copper or other
pivotally connected at one
—end by pin or bolt 28 o aud lying on opposite sides of .

: post HB A Iarge ﬁat srde of eaeh of hlades 13 thus hea
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adiacent to the opposite flat sides of post 1& and blades 18
are laterally spaced apart thereby. As seen in FIGURE
5, the outer or free ends of blades 18 are maintained in
a telatively parallel spaced apart relationship by means
of a laterally extending double-headed pin 21 passing
loosely through a laterally opposite pair of holes 22 in
blades 18 and carrying thereon a spacer compression
spring 23 tending to urge the blades 18 away from each
other and against the heads on pin 21 while permitiing
blades 18 to be squeezed together slightly.in the manner
and for purposes to be described below. A second pin or
bolt 24 also passes loosely through a laterally opposite
pair of holes at or near the free ends of blades 18.

The pivotally supported ends of blades 18 at all times
overlap and engage the opposite side surfaces of post 10
and extend longitudinally therefrom a sufficient distance
with respect to the spacing of the adjacent ends of post
10 and pole 11 so that they overlap and engage the oppo-
site side faces of pole 11 when swung into the closed cir-
cuit condition shown in FIGURE 2. In order to permit
substantial longitudinal alignment of movable blade mem-
ber 14 with post 19 and pole 11 when in the closed cir-
cuit condition and thereby increase the overlapping areas
of surface engagement between blades 18 and pole 11, an
arcuate open-ended slot 26 is preferably provided in pole
11 curving about pivotal supporting pin 2¢ as a cenfer
for receiving pin 24 passing through and between the
outer ends of blades 18. . -

An operating lever or handle 27 is operatively con-
nected to movable member 14 for moving it to close and
open the switch. | -

The foregoing elements of the switch embodying our
invention are conventionally found in one form or an-
other in knife blade type electric switches having a high
currrent-carrying capacity. The elements to be described
below in connection with the conventional elements set
forth above are related to the advantageous resuits and
improvements provided by the electric switch embodying
our invention over prior electric switches.

- Disposed on opposite sides of blades 18 at the pivotally
supported ends thereof are a pair of levers 28 pivotally
mounted on pin 20 as seen in FIGURES 1, 2 and 3 and
in detail in FIGURE 6. A similar pair of levers 29 is
disposed on opopsite sides of blades I8 at or near the
free end thereof pivotally mounted on pin 24. FEach of
the levers 28 and 29 comprises a disc-like portion 36 hav-
ing a plurality of apertures 31 circumferentially spaced
from each other and radially spaced from pin 26 or 24 as
the case may be. A ball 32, preferably of hardened steel,
is disposed in each aperture 31 in the levers 28 and 29.
The size of apertures 31 with respect to the size of balls
32 1s such that balls 32 have freedom to roll therein.
Also, balls 32 are of a diameter somewhat greater than
the thickness of the disc-like portion 3@ of levers 28 and
29 so that balls 32 may protrude beyond both opposite
side faces of the lever when captured in an aperture 31.

A pressure plate 33 is disposed between each lever 238
and 29 and the side face of the blade 18 adjacent to it.
Each pressure plate 33 is provided with a plurality of
circumferentially arranged and isolated crater-like depres-
sions 34 spaced the same as apertures 31 in levers 28 and
29. Pressure plates 33 are provided with central open-
ings 35 through which passes pin 20 or 24 as the case may

be. Each plate 33 has means for securing it against

rotation relative to blades 18 such as turned edge portion
36 arranged to overlie the longitudinal edge of the blade
18 when positioned and located by pin 28 or 24 passing
through central opening 35. | S

A disc-like circular compression spring 37, a circums-
ferentially wavy compression spring 38 and a cover cup
39 are disposed outwardly of and overlie each of levers

28 and 29 and are positioned with respect thereto by

pins 20 or 24 as the case may be passing through central
openings 48, 41 and 42, respectively, therein.

10

19

20

20

¢
|

It
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60

70
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4

Thus, as shown in section in FIGURE 6, on both op-
posite sides of the pivotally supported end of the pair
of blades 18 comprising movable blade member 14 of the

switch are provided a pressure plate 33 lying next to and

- 1n engagement with the side face of its adjacent blade 18

and secured against relative rotation therewith and hav-
ing a plurality of depressions 34 in its outwardly facing
side, a lever 28 having apertures 31 therein spaced the
same as the depressions 34 in pressure plates 33, com-
pression springs 37 and 38 lying outwardly of levers 28
with compression spring 37 extending radially a sufficient
distance to engage balls 32 captured in apertures 31 of
levers 28 and a cover cup 39. Pin 20 passes through all
of these elements from one side to the other as well as
through post 10 lying between blades 18 and is provided
with head 43 on one end overlying one of the cover
cups 39 and at the other end with a clamping nut 44
which may be secured against rotation relative to pin
28. FIGURE 7 shows in an exploded view all of the
elements shown in assembled condition in FIGURE 6
and lying between one of the blades 18 and clamping
nut 44 and their relative position with respect to each
other. | |

It will be apparent that rotation of levers 28 relative to
their associated pressure plates 33 will roll balls 32 into
or out of depressions 34. When balls 32 are rolled out
depressions 34 by rotation of levers 28, compression
springs 37 and 38 are flexed and tensioned so as to exert
an mcreased yielding force on balls 32 tending to squeeze
vlades 18 forcibly toward each other and upon post 1.
When levers 28 are rotated so as to roll balls 32 into de-
pressions 34 in pressure plates 33, compression springs 37
and 38 are relaxed so that they exert a decreased yielding
force on balls 32 toward blades 18 tending to restrain
levers 28 from relative rotational movement with pres-
sure plates 33 and blades 18 while decreasing the clamp-
ing or squeezing of blades 18 toward each other and upon
post 180,

The free end of the pair of blades 18 is provided with
a similar assemblage of pressure plates 33 having depres-
sions 34, levers 29, balls 32, compression springs 37 and
38 and cover cups 39 disposed on opposite sides of blades
18 and positioned by pin 24 and held together between
head 45 and clamping nut 46 on the opposite ends of pin
24, The relative rotational movement of levers 29 with
respect to their associated pressure plates 33 and blades
18 produces the same operational effects when the balls
32 roll into and out of depressions 34 in the pressure
plates as does rotation of levers 28 as described above.

Levers 28 and 29 are provided with radially extending

‘arm portions 47 and 48, respectively. By means of a pin

59 passing through laterally aligned openings 51 in levers
Z8, the two levers 28 are constrained to rotate together

about pin 28. Levers 29 are similarly provided with lat-

erally aligned openings 52 and a pin 33 extending there-
through to insure that levers 29 rotate together about pin
24.  Additionally, a link 54 extends between and inter-
connects pins 5§ and 53 so that rotation of the pair of
levers 29 about pin 24 produces a similar rotation of the
pair of levers 28 about the pin 2¢ and vice versa.

Also pivotally mounted on pin 50 is a latching element
S5 extending between the blades 18 toward their free ends
and having an arcuate open-ended slot 56 near the free
€nd thereof for engaging a latch pin 57 extending laterally
through and between the pair of blades 18 when levers 28
and 29 are rotationally positioned so that the apertures
31 in them are laterally opposite the depressions 34 in
their associated pressure plates 33. Latching element 55
1s shown in FIGURE 1 in the position of engagement with
latch pin 57 into which it is yieldingly urged by means of
a leaf spring 58 appropriately mounted for movement
with and adjacent to the arm portions 48 of levers 29.

The radially outward ends of arm portions 48 of levers
29 have turned edge portions to which is suitably fas-
tened a cross bar §9 of insulating material, Mounted on
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the outward side of cross bar 59 is a Iclews 6@ pzvotally
connected by pin 61 to the Opera+1ntr lever or handle 27.
- In operation, the switch is- c}pened and closed and the

.~ contact ‘pressurs-supplying means operated through the
~ gingle op erating lever or handile 27.
| '_'swﬂch is shown in an opened condition and levers 28
and 22 in that relatwe rotatmnal position with respect to-

“In FIGURE 1, the

'3;1'80',96’3: '

* blades 18 ars urged t{}gethr:r against the 0p=n051te 51des of

. post 18 and against the opposite sides . of pole i1 as the

their. associated pressure plates 33 and blades 18 which -

aligns apertures 31 in levers 28 and 29 and corresponding
- depressions 34 in theu' associated pressure pl&tps 33 and-
.- thereby positions all of balls 32 in a depression 33, All
- ¢compression springs 37 and 38 are in a. relatively unten-

10

- switch is closed with oaly a light force as determined by
- the extent to which clampmg nuts 44 and 46 are turned
~on pins 28 and 24, respectively, We prefer to adjust the
‘amount-of sliding friction involved between the blades 18
~ and pc*t 1¢ and pole 11 when the pressure-applying mech-
-anism is in the unclamped position by closmg the smtchi._
~but not’ rota..jng levers 2& and 29 to their chmpmg posi- -
tion and then turning the nuts 44 and 46 on pins 20 and

.24, respectwelya Lﬂtll the blades only lightly engage the

sioned condition. and thus the pwo»taldy supported end of

N -~ blades 18 held only relatively lightly against the opposite
sides of post 20. In addition, when levers 28 and 28

- connected: tﬁgether by link 54 are in this position, latching

tions,
15

orposite sides of post 19 a xd pole 11 and may be easily

moved to and between the open and cln}sed switch pOSI-IZI,‘.'_
‘The amount of clamping pressure applied to the

*blades and tendmg to urge them toward each other and

- against opposite sides of the post and pole upon rotation

element 55 is 5f1uldmgly urged into engagement with latch

- pin 57 by leaf spring 58. - It will be noted that the inter-

engagement of latching element 55 and latch pin 57 effec-
tively restrains levers 28 and 29 from relat}.ve rotational

- movement with respect to blades 18.

Thus, a more or less axially directed force appll-.,d to
operating handle 27

'-=11p%rta.,d end toward pole 11. As swinging movement

: m the blades 18 continues in a clockwise direction a8 seen

in FIGURE 1, pole 11 is received between the free end

aligned as shown in FIGURE 1 will
act to swing blades 18 about pin 20 and their pivotally

of the operating levers may be predetermined by the ap-

propmata selection of the properties and number of com-

20

~ pression springs pmv_ded

embodying our invention, we have found, for: example,

that aaequate clamping pressures are nmwded when %e
- inch diameter hardsned steel balls captured in apenuresi; |
having an easy slid ding fit with them in an operating lever
V& of an inch thick are rolled out of 12G° conical depres-
sions approximately ¥ inch deep '1gamst the spring force

~of a disc-like cm..Llar compressmn spring - of 025 inch

of blades 18 with its. 0pup@31te sides lightly slidingly en- -

gaging blades 18 held in a. spaced apart IEI&tluHShlp by
 spacer comprussmn sp—rmg 23. Pin 24 passing between

blades 18 is received in arcuate open-ended slot 26 in pale-
As pin 24 bottoms in arcuate slot 26 and the SWIng-

30

stainiess sprrmfr steel and a wavy or formed compression
In this -
- switch, we employ seven balls captured in the same num- -
ber of apertures in each operating lever arr anged ina 136

spring of .0i0 of an inch stainless Sprll‘iﬂ steel.

inch radius circle, The workmg range of the sprmgs was.

apprommmely 3o of an inch. |

. ing movement of the blades 18 is completed ‘to a fuI]i. .

closed circnit posﬂzion latching element 55 is urged against
the force of leaf spnng 58 b}f shdmg engagement of its
- upper rforward edg

¢ ©2 and camming surface 63 on pole

35

11 so that latch pin 57 is disezlgaged fmm EICUEF‘ slot 56_

int the latching element.
Continued apphcatmn of subs:tantially axially duect d'

- force on operating handle 27 produces simultaneocus clock-_
- yvise

rofational movement of levers 28 and 29 about pins

4(}

- 28 and 24, respectively, as permitted by the disengagement

of latching element 55 and latch pin 57. As explained
above, relative rotational movement of: levers 28 and 29

. with respect to blades 18 from their position as latched by |
~ . element 55 and pins 57 acts to roll balls 32 captured m
- the aperiures 31 of the levers out of their position in de-
. pressions 34 Gf pressure plates 33 thereby tensioning their -
- respective compression springs 37 and 3§ so that they

- exert a yielding force of predetermined magnitude on

45

- ciples of the invention.

It will be obvious to those ‘-:-‘LJH.._,d in the art that clec-
| _-trlc switches embodying cur invention as described above

and - having more than one movable blade member and |

- associated post a'ld pole may be easily pIQVldud-_ a*ld
'mounted together upon an insulated base with a common
- cross bar extending across .and connected to each of the
: upp,..,r levers 29 for operation together by a single operat-
ing handle connected to the common cross bar.
- more than one movabie blade element and associated post
and pole contacts are used, it is usually necessary to have.;{_
~only one Iatchmtr merhamsm for all the clamping assem-

‘blies involved.. | - |

When |

“Changes, mOdlﬁCHtIOHS and 1mp10vementa may b
madu to the ab{}ve-descnbed preferred form of our in-
vention without dﬂp”rhnw from the: precﬁpts and prin-

- patent to be limited to the particular form of our inven-

free ends of blades 18 forcibly: toward each other upon

o post 10 and pole 11, respectively, and thereby clampmg'
| together the cmrent-carrymg elements of the switch to - -
FiG-
- URE 2 illustrates the swnch In this. fully closed and._

complete a good carrent-carrymg path through it.

ciamped position. -
~ A downwardly dirscted and substantlally ahgnf:d force

~orpull on handle 27 of the switch as seen in FIGURE 2
- acts first to rotate levers 28 and 2% about pins 21 and 24,
Such rota-
- tional movement of the levers rolls balls 32 and the clamp- .
o -_1*1g means into depressions 34 of pressure plates 33 unten-
S awmnﬂ' the springs 37 and 38 and. unclamping the opposite
- ends of blades 18 from the opposite sides of pole 11 by'_-

. .ruspectwely, in a counterclockwise direction.

: 'r'ms,t 19, Rotd,tmnal movement -of levers 28 and 29 is

stopped upon engagement of latching element 55 with

- latch pin 57 under the. urging of leaf spring 58. There-

 after, additional pull on handle 27 acts to swing blades

18 about their point of pivotal support on post 1¢ out and

away from pole 11 and into the opun curcmt canditlon._.'._

- illustrated in FIGURE 1.

- It will be noted that exXc apt When the smtuh is in 2
GIL;SEd circuit pas*tmn aﬁd levers 28 and 29 are rotated $O

as to mll balls 32 out- of me.lr assacmtﬂd da ...fs,-_-.lons 34,

L) B
M)

N .56_-.'t10n specifically illustrated and described nor in any man-
“.-balls 32 tending to -squeeze the pivotally. SllppGI‘IEd and -

ner inconsistent mth the extept to whlch ou mvenmon_ |

'has promoted the art

W e claim:’

1. Ta an ele:cfrm_l smtch hawng a termmal post with
a pivot pin, a pair of blades pwotally supported on said .
_. plIl on opposite sides of said post, a pole removably en-
~ gageable by said blades and havine an arcuate slot curved
" =ab0ut the said pin as a center, means for pressing said = -

. bladus against opposite SIdLS of said pest and said pole to

60
- closed and for reducing the pressure therebetween in aid

improve conductivity therebetween when said switch is

of opening the switch, a second pin carried by said blades |
at the end engaﬂeable with said pole and disposed to enter

- said slot in said pole in the closed plosmon of the switch,
~and an operating handle for moving said blades to cleae" o
and open the switch, the improvement: compnsmg levers =
disposed on-opposite sides of said- blades in palrs at the - .
- opposite ends th-er eof pivotally mounted on said pins and
~ operatively connected with said handle, each of said levers
‘comprising a disc-like portion having a plurality of circom-’ o
. ffere*ltlally spaced apertures spaced from said pins, a bail' -
~ .disposed in -each aperture with freedom to roll therein, -
~means associated with each blade hzmrg isolated d'r‘*pres- |

Sions waced the same as said ape res-and receptive of

j____sald ba,lls in Oﬂu pemtmn of sald blades wlatlve o sald

In a successful form of switch .

Therefor re, we do not wish our
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&
levers, and means for exerting yielding force on said balls
toward said blades tending to restrain said levers from
movement relative to said blades while sald balls are
pressed into said depressions and tending to squesze said
blades forcibly toward each other upon said post and pole

respectively when said levers move said balls out of said
depressions,

2. The improvement of c:laun 1 wherein said last named
means constrains said levers and blades to be moved
together by said handle to close the switch, and said arcu-

ate slot has a bottom engaging said second pin at the end

of switch-closing movement of said blades; further motion
of said handle after said pin bottoms in said slot forcing
said balls out of said depression and stressing said means
for exerting yielding force and squeezing said blades on
sald pole and post.

3. The improvement of claim 2 with yielding means
spreading said blades apart when said balls are disposed
to lie 1n said depressions.

4, The improvement of claim 1 with yielding means
spreading said blades apart when sald balls are disposed
to lie 1n said depressions.

5. The 1m provement of claim 1 whereln said last named
means compnise resilient discs mounted on each of said
pins and contfacting all of said balls in the apertures in

each of said levers, and means coacting with said pins for

adjustably stressing the central portions of said discs
whereby to adjustably change the said yielding force.

6. The improvement of claim 1 with means carnied by
sald blades constraining said balls from being moved out
of said depressions by movement of said handle in the di-
rection of opening the switch.

7. The improvement of claim 1 in which the said means
having said depressions comprise plates harder than said

blades and rofatably mounted on said pins and secured to ¢

each of said blades and interposed between each blade
and each said lever, said depressions comprising substan-
tially conical crater-like indentations in said plates.

8. In an electrical switch having a terminal post with
a pivot pin, a blade pivotally supported on said pin, a pole
removably engageable by said blade and having a stop
to limit switch closing movement of said blade relative
thereto, means for pressing said blade against said post
and said pole to improve conductivity therebetween when
sald switch is clesed and for reducing the pressure there-
between In aid of opening the switch, a second pin car-
ried by said blade at the end engageable with said pole and
disposed to engage said stop in the closed position of the
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switch, and an operating handle for movine said blade |

to close and open the switch, the improvement compris-
ing levers dispossd on said blade at the opposite ends
thereof pivotally mounted on said pins and operatively

&

connected with said handle, each of said levers comprising
a disc-like portiocn having a plurality of circumferentially
spaced apertures spaced from said pins, a ball dispesed
in each aperture with freedom to roll therein, means asso-
clated with the blade having isolated depressions spaced
the same as said apertures and receptive of said balls in
one position of said blade relative to said levers, and
means for exerting yielding force on said balls toward said
blade tending to restrain said levers from movement rela-
tive to said blade while said balls are pressed into said
depressions and tending to squeeze said blade forcibly to-
ward said post and pole res;hctwely when said levers
move sald balls out of said depressions.

9. The improvement of claim 8 wherein engagement
between said stop and said second pin transfers torqus
from said handle tending to rotate said levers about said
pins.

10. An- electrical switch comprising a fixed member, a
movable member engageable therewith and disengageabls
therefrom, a pin fraversing both members when the same
are engaged, a lever pivotally mounted on said pin, one
of sald members having circumferentially spaced depres-
sions radially spaced from said pin, said lever having holes
spaced the same as said depressions and alignable there-
with i one relation of said Iever to said one member, balls
freely confined in said holes and disposable in said depres-
sions, and means resiliently pressing said balls into said
depressions whereby movement of said lever relative to
said one member moves said balls from said depressions
and resiliently presses said members upon each other.

11. The switch of claim 10 wherein said last named
means comprises a disc of resilient material mounted on
sald pin and having peripheral engagement with said balls.

12. The switch of claim 11 with an actuating handle
tor opening and closing the switch connected with said
lever whereby the torque for moving said movable mem-
ber is transmitted through said balls and depressions,

13. The switch of claim 12 with means for limiting the

movement of sald movable member after said switch is

closed whereby to transfer the torque from said handle
from moving said member to moving said lever.
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