WO 03/ 041102 PCT/ US02/ 33436 Cl RCU T BREAKER LOCK- QUT ASSEMBLY RELATED
APPLI CATI ONS [ 0001] This application clains benefit of provisional

appl i catiwoosesitat No. 60/335,227 filed in the United StaceasPasasaé and
Trademark OFfice on Novenmber 2, 2001. BACKGROUND OF THE | NVENTI ON [ 0002]

The field of |nvent|on ing switch | evers
in a desired position, angimre pa?%ﬁélﬁ yapf)[sééglgmdn gver | ock-outs

whi ch engage t he switch | ever ] e used in nmany
applications to control the flﬁél?gépé%b%ﬁaﬁer gy. The switches can be
used to redirect electrical energy fromone circuit to_ another, and can be
used to stdf0@Me fiTHig applisptien ladap benefibof @W@l@alapeh%‘tm%mﬁ N®ot h
cases the circuits becone de-energized, that is without a voltage. [0004]
One parti cl80d83%,28€ fibed suvihedinitex] Statés E’atemtmmia'krademarm@fﬁue snoff the flow
of electrical energy when the flow of electrical energy through the switch

exceeds a Nuegeber ) 2agh val ue. Many of these circuit breakers include a
switch tongue novable between an "On" position and an "Of' position.

Wal | s adjacent the switch % ‘?y%pom nthrTgF ﬁ\IVIQQI "OfFf" positions

define a swtch tongue cavi e wall can receive pins

of ton- e A0 cu (T GEAF PP ESRIR PR b SS5P b BTSSR FVGhor gy

through a circuit when the circuit, or electrical conponents connected

t hereto, rady aidesiradepasitionasnsemoriparteiutarlyito syitelleyer loblowetsevhich engage gre r ent e
fromthe location requiring maintenance. Therefore, it is desirable to | ock
out the switch lever.

[0003] Switches are used in many applications to control the flow of electrical
energy. The switches can be used to redirect electrical energy from one circuit to
another, and can be used to stop the flow of electrical energy through a circuit. In
both cases the circuits become de-energized, that is without a voltage.

[0004] One particular type of switch is a circuit breaker which cuts off the flow of
electrical energy when the flow of electrical energy through the switch exceeds a
predetermined value. Many of these circuit breakers include a switch tongue movable
between an "On" position and an "Off" position. Walls adjacent the switch tongue
between the "On" and "Off" positions define a switch tongue cavity. Opposing holes
in the wall can receive pins to prevent movement of the switch tongue.

[0005] Maintenance personnel often use a circuit breaker to interrupt the flow of
electrical energy through a circuit when the circuit, or electrical components
connected thereto, require maintenance. The circuit breaker, however, is often remote
from the location requiring maintenance. Therefore, it is desirable to lock out the

circuit breaker to prevent an individual from inadvertently energizing the circuit while



circuit breaker to prevent an individual frominadvertently energizing the
circuit while 1 WO 03/041102 PCT/ US02/ 33436 nmai ntenance i s being

per f or redwoWaferibzunat el y, not all circuit breakers have sPCEaisor/s3436 such as
opposi ng holes, or can accommpdate lock rails which facilitate | ocking out
the circuit breaker. Therefore, a need exists for a |ock-out assenbly

whi ch does not require, structure_other than required for eration of the
circuit brdgléenapes isbeizpgrionmprd. Unforimately %&%EFIFC%%T@%GM%W‘%E%HE

| NVENTI ON [ 0006] The present invention provides a switch | ock-out assenbly
for | ocki ngichus opposing halés, hasanragcempiodate dddkyraitowhich dacilitptedpckieg gitfdheoveabl e
between a first position and a second position about a pivot axis. The

swi tch | ockr Qs brasee MteYefbrCh HebaSexasts f00dYodkavtit Agsetbly whichdoek and a second
end. A first clanping surface is forned on the body proximal the first

end. A cl ar%uig? \é%cﬁﬁre%tﬁe?ﬁ%@ge&ir ﬁ?ing%%éﬁ{o%ao%é'\?}cﬁﬂ broakerRM Gut'tll ative

to the firS g sur 0 I'ng a swtch tongue between the
first clanping surface and second cl anping surface. An engagenent surface
is formedoiEitheassdy a di stance fromthe first end, wherein the
engagenent surface engages the switch when the switch tongue is clanped
bet ween the clanping surfaces to prevent novenent of the switch fromthe
switch first position to the switch second position. [0007] A general

obj ective of the present BRIEESUMMARYIOF PHEVMNOENTIONCK- out  assenbly t hat
prevents novenment of a switch tongue froma switch first position to a

ock-out - BReRoryieseb Rt b e | SRR o Y R 08 e

surface which . "
a switch having a pivotally mounted switch tongue moveable between a first position

and a second position about a pivot axis. The switch lock-out assembly includes a
body having a first end and a second end. A first clamping surface is formed on the
body proximal the first end. A clamp jaw has a second clamping surface which is
movable relative to the first clamping surface for clamping a switch tongue between
the first clamping surface and second clamping surface. An engagement surface is
formed on the body a distance from the first end, wherein the engagement surface
engages the switch when the switch tongue is clamped between the clamping surfaces
to prevent movement of the switch from the switch first position to the switch second
position.

[0007] A general objective of the present invention is to provide a lock-out
assembly that prevents movement of a switch tongue from a switch first position to a
switch second position. This objective is accomplished by providing a lock-out
assembly that clamps onto a switch tongue and has an engagement surface which
engages the switch to prevent movement of a switch tongue from a switch first

position to a switch second position.



engages the switch to prevent novenent of a switch tongue froma swtch
first position to a swtch second position. 2 WO 03/041102 PCT/ US02/ 33436
[ 0008] AmwODham41ab} ecti ve of the present invention is to proTiuse2/zBs4Be©ck- out
assenbly that does not require structure other than a switch tongue
extending froma switch body to |ock-out the switch. This objective is
acconplished by providing a, |ock-out assenbly that ¢ arIle or][to to the
switch t olge@8landAsatisge e@tn@ﬁmqmﬁseabwen%mﬁ&mwd&ﬁ #8™addi t i onal
swi tch structure, such as holes fornmed adjacent the swtch tongue or a

| ock rail akéexsidy it doeniot tdymirs eirbatiwefather dyeryevitalt tohgnetententingrosy &
assenbly. [0009] The foregoi ng and ot her objectives and advant ages of the

i nventi on yifch boé‘f&?%k-fo%%fsﬁﬁcﬁ.qiﬂ_i@&ﬂj&ﬁiv@%@ddoﬁ%hmbd byprévidindescr i pti on,
reference is made" to the acconpanyi ng draw ngs ich forma part hereof,

of t ho | o PSR el e B R BB B G oG 20

front, side perspective view of a circuit alre K ratjoc - Out a senbl y

i ncor por atWitkput Freuprrgsadditiqnal BrichsusNER SRE! 35 RoAes O’E‘il%alce‘i’)tr E%ker; [0011]
Fig. 2 is a rear, side perspective view of the |ock-out assenbly of Fig. 1
with a | ockvitvhehamiesma 1p@OBRfixEd gdjadent thessvatebtfonenghganeniby thetlpek-peick - out
assenbly of Fig. 1; [0013] Fig. 4 is a front, side perspective view of the
| ock-out agsgphly of Fig. 1 disengaged fromthe circuit breaker; [0014]
Fig. 5 is an exploded, front perspective view of the body and cl anp

[0009] The foregoing and other objectives and advantages of the invention will

appear from the following description. In the description, reference is made to the
accompanying drawings which form a part hereof, and in which there is shown by

way of illustration a preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Fig. 1 is a front, side perspective view of a circuit breaker lock-out
assembly incorporating the present invention engaged with a circuit breaker;
[0011] Fig. 2 is arear, side perspective view of the lock-out assembly of Fig. 1
with a lock mechanism;
[0012] Fig. 3 is a sectional view of the lock-out assembly of Fig. 1;
[0013] Fig. 4 is a front, side perspective view of the lock-out assembly of Fig.
1 disengaged from the circuit breaker;
[0014] Fig. 5 is an exploded, front perspective view of the body and clamp
jaw of the lock-out assembly of Fig. 1;
[0015] Fig. 6 is rear perspective view of the clamp jaw of Fig. 5;

[0016] Fig. 7 is a cross sectional view of an alternative body; and



jaw of the | ock-out assenbly of Fig. 1; [0015] Fig. 6 is rear perspective
view of the clanp jaw of Fig. 5; [0016] Fig. 7 is a cross sectional view
of an al twpmawime2 body; and 3 WO 03/041102 PCT/ US02/ 3343®CT[UB04 T34 g. 8
is a rear perspective view of an alternative clanp jaw. DETAILED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [0018] Referring to Figs. 1-3, a

| ock-out assenbly 10 for use with a _circuit breaker ?n ages a nultipole
circuit brl6akdr 12 tBigl isiereutperpectiye gy of gp aigastives aé’g}?j]g“ﬁ’r event

undesi red operation. The | ock-out assenbly 10 clanps onto a switch tongue
14 formng part of the circuit breaker 12, and prevents novenent of the
swtch tongue 14 by engaging the circuit breaker 12 a distance fromthe

swi tch tongue %ﬁTXﬁ%ﬁbﬁS@MT@N@@TH@@WEMEWB@WMEIy avail abl e
circuit breaker having a switch tongue novable between two or nore

posi tions. eov al t h .the pre: ' [ L Svi [ |
rel ation t@wgé]m rg{ﬁf‘?mﬂg Bﬁfﬁ%‘,l ?’haelg%lg?ag{;éﬁf énl%rlllgghtf&gﬁb gvé%ldféﬁﬁistgg%e{]h any
switch having a switch tongue engageabl e by the | ock-out_ assenbly. [0019]
The ci r cui MgBgwac@pltipgle ciepiy Brsaker ¥2dp 1ogk-out foe ‘EIFFPHfPQW?%P@?PdeBZF% s a pair
of pivotally nmounted switch levers 15. The switch levers 15 are joined

t oget her byhdesiréd @pdpation] Bhé lock-onmasséreblyviOtatdmpsonmgu e swidclofongrel 4rul ti pol e
circuit breaker 12, and pivot about an axis between an "On" position and

an "Off' pf?s?lirﬁﬂgfﬁhrt §riaé sra breakdr 9B Rnd Prévents ViR EnhEHE SRitdtiengwd 14 h
| evers 15 beneath the tie bar 18 for réceiving a blade 22, as described

h in. Alth h. |t pal ' [ I, ;
Cireuits PEOURGR B HioRPREIR 1 Ul EROR Sl oRB IR THb AR, aer

for controlling one or nore circguit i.t ho departing fromthe scope of
the i nventbf@:ﬁ\ke%d)@ caB b ary cqmﬁrlcgﬁlgllavestﬂgl\)nle erc%t bre'ﬁ(er haIV1r9g a switch tonglfe P

movable between two or more positions. Moreover, although the present invention is
described in relation to a circuit breaker, the present invention can be used with any
switch having a switch tongue engageable by the lock-out assembly.

[0019] The circuit breaker 12 includes a top wall 16 through which extends a pair
of pivotally mounted switch levers 15. The switch levers 15 are joined together by a
tie bar 18 to form the switch tongue 14 of the multipole circuit breaker 12, and pivot
about an axis between an “On” position and an “Off” position. Preferably, a gap 20 is
formed between the switch levers 15 beneath the tie bar 18 for receiving a blade 22, as
described herein. Although a multipole circuit breaker 12 for controlling two circuits
is shown, the present invention can be used with circuit breakers for controlling one or
more circuits without departing from the scope of the invention. Of course, when a
single pole circuit breaker is locked out using the lock-out assembly 10, the switch
tongue could comprise a single switch lever without a tie bar.

[0020] Referring to Figs. 1-6, the circuit breaker lock-out assembly 10 includes a

body 24 which mates with a clamp jaw 26 to clamp onto the switch tongue 14



single pole circuit breaker is |ocked out using the | ock-out assenbly 10,
the swwtch tongue could conprise a single switch |ever without a tie bar.
[ 0020] Rewerosiosgoz o Figs. 1-6, the circuit breaker | ock-owrCTasessdaby 10
includes a body 24 which mates with a clanp jaw 26 to clanp onto the
switch tongue 14 4 WD 03/041102 PCT/ US02/ 33436 positioned therebetween. A

t hreaded nmenber 28 extending through the clanp_ jaw 26 hr eadabl ngages
e body Desitionei erebparcer. dnpupaind JETRSRAS S EREPBHRY B RTIORNAS ont o ¢ he

switch tongue 14. A | ock nechani sm 27 prevents rotation of the threaded

nmenmber 28 thiehddblyengdages thebbdydys RArgotherctanemiawdltstewgulibabady &4 ande | ock- out
assenbly 10 fromthe circuit breaker 12. [0021] The el ongated body 24

i ncl udes %%ﬁ{l@mo%g@s%gcmeggm@masﬁ RGcemnS27 pievbmeebtijorsifies 34, a top
(0] .

36, and a om 3 e sides 34 and clanmp end 30 extend below the bottom

38 to defijpe rear. cavity..40 Leh.i

dounvar di yhreateRmBE e F Y o 24 ARG BR InaEl qut

provi de wunobstructed access to a |laock hole 73 formed in the clanp jaw 26.
[0022] A lasseyihlyidp feom theicicuipbregksrdd- t hr ough the body 24 between the two
ends 30, 32 includes internal threads 44 for threadably engagiq& t he
t hr eaded meobEr 2&he eBngited hidyy24 inhidboadgla@y cnd 3frehdlenioppasingendl3st i ¢
material, and a threaded insert 46 having the internal threads 44 is

recei ved gﬂiq%ﬁﬁ%@fﬂe 41?atft>9r36,t£fdezﬁstﬁwny3&rm@gidagsna@dcmFeaadsdemﬁber 28.
Cla

§3
[0023] Th end 30 faces the clanp jaw 26, and includes a forwardly

onent 10,3y Bhbte S B ARREA R PR R bl Pl o0,

26 to sl dc?ol%llgw;rlll);. A scallop 39 is formed in each side 34 of the body 24 to provide
unobstructed access to a lock hole 73 formed in the clamp jaw 26.
[0022] A longitudinal hole 42 formed through the body 24 between the two ends
30, 32 includes internal threads 44 for threadably engaging the threaded member 28.
Preferably, the body 24 is molded from a plastic material, and a threaded insert 46
having the internal threads 44 is received in the hole 42 for threadably engaging the
threaded member 28.
[0023] The clamp end 30 faces the clamp jaw 26, and includes a forwardly
opening front cavity 48 aligned with the longitudinal hole 42. The front cavity 48
receives a projection 50 extending rearwardly from the clamp jaw 26 to slidably fix
the clamp jaw 26 to the body 24 for slidable movement parallel to the longitudinal
axis 43 of the threaded member 28. Advantageously, slidably fixing the clamp jaw 26
to the body 24 simplifies the installation of the lock-out assembly 10 onto the circuit
breaker 12. Although a front cavity 48 for receiving the projection 50 extending from

the clamp jaw 26 is shown, other methods can be used for slidably fixing the clamp

jaw 26 to the body 24, such as pins extending between the clamp jaw 26 and body 24,



the clanp jaw 26 to the body 24 for slidable novenent parallel to the

| ongi tudinal axis 43 of the threaded nenber 28. Advantageously, slidably
fixing thwooBamao} aw 26 to the body 24 sinplifies the in®calusar/sass of the
| ock-out assenbly 10 onto the circuit breaker 12. Although a front cavity
48 for receiving the projection 50 extending from the clanp jaw 26 is
shown, other nethods can be used for slidably fixing the cla jaw 26 to
the body 2ithoytidepastingdliers thstcene phiic patehben %O%qra‘%ﬁl Vf%&%g%h‘bé body 24, 5
WO 03/ 041102 PCT/ US02/ 33436 w thout departing fromthe scope of the

i nvent i on.pridiicedwithouttsheciurysideblyrfixiagthbdockyjra@bite dtp badyrRduwithovt uct ur e
slidably fixing the lock jaw 26 to the body 24 w thout departing fromthe

scope of td%galﬁ%xgsﬁ%ﬂ{thie@&ﬁfétdf‘?ﬁbdpl{e%ﬂ]veﬁﬁorﬁhom in Fig. 3, when the
e

| ock-out as y 10 is clanped onto the swi tch tongue 14, engagenent

surfaces rmeq on downaar dl v, f aci e Bﬁﬂ% I 34

pr oxi mal tségﬁégppogisﬁgc"@]ﬁgl 'gn‘é%eélgﬁ% ekboﬁ?gséﬁlﬁgﬁlggﬁgr tog%\%g)ﬁpela The
engagenent surfaces 52 prevent novenent of the switc :fon ue 14} om one
posi ti on, Stsh terguerd, engpgemens sERCSH ?21f9fﬁ§d§é@8Wal“ﬁ6‘Q}’ ‘i‘%‘?ﬁ edghe t he
"On" position by inpinging on the circuit breaker top wall 16 to prevent
rotation dfodylsiies @i peoxithainte eppdsingdndrienghgst the eincuitlretied yorpwalhhel cl anp j aw
26. [0025] The engagenent surfaces 52 are spaced a distance rearwardly from

the cl anprgnghoaBen@t EREABesh FISEnthGIeMEne Bf the SWEEIS toigNe 12 Romadnet he swi t ch
tongue 14. Preferably, the engagenment surfaces 52 are spaced a distance

rearwardly fromth | ampe-end. - b YOk axi s of the
Cireurt bresiar s arasifop kR Baagt shipibyCoR Msdity®
engagenent surface an the body which_inpi n?es on .t heﬁﬁ}irc%&tbr eaker, the

body can bienmegigan ths diayi becakerige AallHiod PryeRideRtieRg ongue
14 clamped between the body 24 and clamp jaw 26.
[0025] The engagement surfaces 52 are spaced a distance rearwardly from the
clamp end 30 to form a lever arm which resists movement of the switch tongue 14.
Preferably, the engagement surfaces 52 are spaced a distance rearwardly from the
clamp end 30 and are offset from the pivot axis of the circuit breaker switch tongue
14. Advantageously, by providing an engagement surface on the body which impinges
on the circuit breaker, the body can be formed to have a length which is less than the
distance between the switch tongue and the edge of the circuit breaker.
[0026] Although engagement surfaces 52 formed on the downwardly facing edges
of the sides 34 are disclosed, one or more engagement surfaces can be formed on
other parts of the body, such as the opposing end, the bottom, and the like depending
upon the particular circuit breaker. For example, a rearwardly facing engagement
surface for engaging a wall extending upwardly from a circuit breaker top wall can be

used without departing from the scope of the present invention.



di stance between the switch tongue and the edge of the circuit breaker.

[ 0026] Al t hough engagenent surfaces 52 forned on the downwardly facing
edges ofwODhg/osildes 34 are di scl osed, one or nore engageneol/Gsoy/sxees can
be formed on other parts of the body, such as the opposing end, the
bottom and the |i ke depending wupon the particular circuit breaker. For
exanpl e, a rearwardly facing engagenent  surface _far engaging a wal|

ext endi ng [9%Ar dI Refardng to Kigs.Aand b askyaning %f%pﬂ%@gﬁﬁ@é%n&‘g%a]ﬁ%out
departing fromthe scope of the present invention. 6 WO 03/041102

PCT/ US02/ 334B6body0fdatp eléBe engapgs touivadly faciagsids of theshatehitongue if f ace 54
formed as an integral part of the body clanp end 30 engages an upwardly

facing sidg d%ofé eS WithGhe El‘&fh?lj@w% to 8RB0 RRJAS R asseinblly 1 thé ewieci aw 26
to secure the I 0Ck-out assenbly 10 to the switch tongue 14. Preferably,

the clanpipng s ce. 54 defines .an I [ t np end
30, wherei nglwgf‘faﬁ’aﬁefgaklycﬁﬂﬁr@%%ﬂ%@? %et% ﬁ?e%fr?"lisga&]lta\g }eozﬁ ré&?ﬁ%ﬁ}gq%eu?q‘a ce of
the switch tongue 14 engaged by the clanping surface 54, O _course, the

cl anpi ng selpmhpead 3W@Wnitﬁ%$ﬁﬁﬂ%&@ﬂeéﬁqﬂ%§o tgﬁogﬁﬁété‘?wt@‘éé‘frifar‘fﬁ ,Oféﬁ? riction
enhancing fabric, and the like, to inhibit novenent of the clanping
surface S4swisshabhgle Itdaengagdddiyethd efamping suyfathd. Qf conpserifie slanfrargsugca t hout
departing fromthe scope of the present invention. [0028] Mvenent of the

clanpi ng s I{aﬁ‘ﬁﬁclﬁée {eRtAind £P5dHeSNe a4t £Fridtion @ndrRNE fabied, ian€ thetlikel he
cl anpi ng surface 54 can al'so be inhibited by a blade 22 extending from the

| ock-out assenbly body 24.bel the j r : de 22 slips
into the %dﬂﬂ‘gﬁx%%ﬁcu{ﬁ"%%fet% |Cfe%l ér?g i@%a?%?%?%\a}lgééttg %@%ﬁéﬁ? I%fb%g | ock- out
assenbly body 24 in a direction parallel to th? cl anpi ng surface 54.
Advant ageogiemying sprfagee34 withowdeparag &iony (e seppe ot Hhsprezen ﬁ’é{PVwc?i' anped ont o

the switch tongue 14 (i.e. the | ock-out _
[0028] Movement of the clamping surface 54 in a direction parallel to a plane

defined by the clamping surface 54 can also be inhibited by a blade 22 extending from
the lock-out assembly body 24 below the clamping surface 54. The blade 22 slips into
the gap 20 below the tie bar 18 to prevent movement of the lock-out assembly body
24 in a direction parallel to the clamping surface 54. Advantageously, if the lock-out
assembly 10 is not securely clamped onto the switch tongue 14 (i.e. the lock-out
assembly 10 is clamped onto the switch tongue 14, and the switch tongue 14 can still
move relative to the clamping surface 54), the blade 22 prevents rotation of the switch
tongue 14 along an arc passing through the blade 22.

[0029] Preferably, the blade 22 is formed from high tensile steel, such as spring
steel, fully hardened steel, and the like, and has one end 56 embedded in the body 24
and an exposed end 58 which slips into the gap 20 formed in the switch tongue 14.
Most preferably, the exposed end 58 defines an angle B, such as 45° relative to a
vertical line. Although a spring steel blade is preferred, a blade formed from any

material capable of resisting movement can be used without departing from the scope



assenbly 10 is clanped onto the switch tongue 14, and the switch tongue 14
can still nove relative to the clanping surface 54), the blade 22 prevents
rotation wboshelisemi tch tongue 14 al ong an arc passi ng t hiromgisor/ssa3bl ade
22. [0029] Preferably, the blade 22 is forned fromhigh tensile steel, such
as spring steel, fully hardened steel, and the |like, and has one end 56

enbedded in the body 24 and an exposed end 58 which slips int o#&he gap 20
formed i n affke pisbant invieotigiu dMargovernpyevidiesraeans | for PIEHIUEBE SEEHCRY 58
defines an angle B, such as 45 relative to a vertical line. A though a

spring st ek bbliypiter ditscioebantieldo tie dihmpiag Sufaeds prefarednthe pieseetr i al capabl e
of resisting novenent can be used w thout departing fromthe scope 7 WO

03/ 041102 1'3%&&%%%3@%&%&@ with&ut RE@S@Bins iR G départin¥kQAVIRS scopd &Vi di ng a
means for preventing nhovenent of the body in a direction parallel to the

clanping surface i.s preferred, the present invention can be practiced

wi t hout sullfPHEEHIOVE¥ABUt departing fromthe scope of the present
invention. [0030] Referring to Figs. 3-6, the clanp jaw. 26 is vabl e

el ative LI90BMe b@eferring inBieart6dbe HlampN RO CHEOLIMIE EEH rig i bORY

t her ebet ween. The clanp jaw 26 includes a base 60 having a rear face 62
faci ng t heclh@gynd Banpclamy (Bswitch tangucold thérabeween. Theelaniy amt 2Gincludesar f aces
64, 62 are joined by sides 66. The projection 50 extends rearwardly from

the rear f hatQ o rSar (86E6Y BlinicThd hRlyReAYp AP0 aBwy fibitt A& 64AThe
t hr oughhol%ﬁ%g%gora r caei ving the 1tn readegl, menber 28 is fornmed in the base

60 and extends.thraough_ th roj.ecti g g i s coaxi al
with the b 8’9/”@5%3?%&6%%1& %Sptl’em‘zfy?ygdésgsgf @g‘ggﬂt@&? gg??%&%flgﬁpl ng surface
70 formed on the clanp jaw 26 extends hel aw thedre r face &2, and engages
a downwar dxe;zrwq;@lyrfgalg theaeqrlagg,@2, and is received in the body front cavity 43. A

throughhole 68 for receiving the threaded member 28 is formed in the base 60 and
extends through the projection 50. The throughhole 68 is coaxial with the body
léngitudinal hole 42. A rearwardly facing clamping surface 70 formed on the clamp
jaw 26 extends below the rear face 62, and engages a downwardly facing side of the
switch tongue 14.

[0031]  The clamp jaw clamping surface 70 cooperates with the body clamping
surface 54 to clamp the switch tongue 14 therebetween. Preferably, the clamp jaw
clamping surface 70 defines an angle relative to vertical which is substantially equal
to the angle of the body clamping surface 54. Of course, if the switch tongue sides are
vertical, the clamping surfaces 54, 70 are preferably vertical, as well. As in the body
clamping surface 54, the clamp jaw clamping surface 70 can include texturing, an
adhesive coating, a friction enhancing fabric, and the like to inhibit movement of the
clamping surface parallel to a plane defined by the clamping surface without departing

from the scope of the present invention.



switch tongue 14. [0031] The clanp jaw cl anping surface 70 cooperates with
the body clanping surface 54 to clanp the switch tongue 14 therebetween.
Pr ef er ablwp oshet1ez anp jaw cl anpi ng surface 70 defi nes anpramgise2/sabBati ve to
vertical which is substantially equal to the angle of the body clanping
surface 54. O course, if the swtch tongue sides are vertical, the
clampi ng surfaces 54, 70 are preferably vertical, wel | . j e body
cl anpi ng 400324ce Bars Risstendingouiwsdty famead base Fléﬁgg%ﬁ% 1@%%#1{1829 ~
texturing, an adhesive coating, a friction enhancing fabric, and the |ike
to i nhi bi tforRyemrtthefock heschalianpiengbes 29 (shownpaFig. 2 to provent pitainn afef i ned by
the cl anping surface w thout departing fromthe scope of the present

| nvent | 0“-@@&%&9&@%@3@&%8 BT éoL1§912£h%|%{’a%ﬁa jalORBRlatiwa ks thedodx bendi ng

outwardly Trom eac e side 66 1nclude 'a |lock hole 73 for receiving the

| ock mechanj.sm menber shown in Fig. . - i t he

t hr eaded n‘gllrtkf’élﬁ Ogﬁrﬁ%gdr&ff %}Wn[‘ﬁlﬁihgarc %r?%%%%gé@g{eilégg@é?ﬁgﬂ Sdy 24.
Al t hough two ears 72 are shown with each ear 72 havia a.siﬁ! I% | ock hol e
73, one ormolgsars caabs peawidaskvish 89 erarorgilodk Inles withows gp%’&g( %BI RS Wi t hout
departing fromthe scope of the present invention. [0033] The threaded
menber 28 fiase @itheptesemanventivhr eaded el ongated shaft 74 which extends

t hrough the clanp jaw throughhole 68 into the |ongitudinal hole 42 to

t hr eadabl ym@@ﬂageﬂQ%ﬁe@rn%ﬁb&QB%ﬁﬂﬁl dderntethesided 6loabatbd shatimieaded
menber shaft 74 has a head 78 which slidably engages the front face 64 of

the clamp | 26. van equsl r | j 26
toward t he&’ﬁi\é\% gxtsnds, C}“&E‘lg]?? ﬁamp g%v% h‘ll}ﬁl%gtb}’gg%dﬁ %ﬁi%lfrét}gg foé]gnlﬁ%lﬁg EI rJ'eZ%Yi on whi ch
| nereases ‘Eh?e%d;bqg/ 2r?gaegcei t}?eni%%%neaﬁhi}gadguﬁ Brele end 76 of the threaded member shaft

74 has a head 78 which slidably engages the front face 64 of the clamp jaw 26.
Advantageously, the head 78 urges the clamp jaw 26 toward the body 24 by rotating
the threaded member 28 in a direction which increases the threaded engagement of the
internal threads 44.

[0034] The head 78 is disc shaped, and coaxially fixed to the one end 76 of the
threaded member shaft 74. Cutouts 80 are formed in the circumferential edge 82 of
the head 78 for receiving the lock mechanism member 29 when aligned with one of
the lock holes 73 formed in one of the clamp jaw ears 72. Advantageously, when the
lock mechanism member 29 is received through one of the lock holes 73 and one of
the cutouts 80, rotation of the threaded member 28 is prevented thus locking the
clamp jaw 26 relative to the body 24. A center rib 84 extends axially from the head 78
for engagement by a user rotating the head 78, and, thus, the threaded member 28.
[0035] Referring to Figs. 2-6, the lock mechanism 27, such as a padlock, includes
a member 29, such as a hasp, which extends through a passageway 86 defined by the

aligned lock hole 73 and threaded member cutout 80. The lock mechanism member 29



internal threads 44. [0034] The head 78 is disc shaped, and coaxially fixed
to the one end 76 of the threaded nenber shaft 74. Cutouts 80 are forned
in the ciwouwaberienti al edge 82 of the head 78 for recei viPaE/UuSha3346€k
mechani sm nmenber 29 when aligned with one of the |lock holes 73 fornmed in
one of the clanp jaw ears 72. Advant ageously, when the |ock nmechani sm
menber 29 is received through one of the | ock hoétﬁs 73 agd or%% gé t he
cutouts 8Cxiandingtthengbithe prssagsyvan & Brevenih Eqtatiqn ¢idhe facadsd 8¥MOELE | ocki ng
the clanp jaw 26 relative to the body 24. A center rib 84 extends axially
from the headvd® thkbbdgDgapdnimtprinents the eampitguifagest He 76 &amh 12Rasiagd, t hus,
the threaded nenber 28. [0035] Referring to Figs. 2-6, the | ock nmechani sm

27, such QeKe 14 TSLIABT, 1R 198 RBEhaARm STEdh BSlodkddagh avbiah ext ends
t hr ough aatg%g‘ggg{eﬂfﬁagh%G defi negy’by the aligned |ock hole 73 and threaded

menber cutout 80.. The |ock.nmechani sm / :

PCT/ US02/ é?X?é%“EWF{aﬁ‘E}P A ﬁ%@ﬁv?%@%%%%%&%sﬁg‘%ﬁé%%gg thedotk on of
the threaded nenber 28 relative to the body 24, and thus prevents the

cl anpi ng swedhapiss mamby2$ from thepassagewWdy 8ohe switch tongue 14. Preferably,
the | ock nmechani sm 27 can be | ocked, such as by a key or tunbler

conbi nat i 0j0p36jo pilevesntherlanp jawt o balydlaseng surfaees S0 angpesiféoncd ok
mechani sm menber 29 fromthe passageway 86. [0036] In use, the clanp jaw

and body Cég%%ﬁhggicﬁ%f 26H TP hngid1 A/ 8h BRSbJdyQaestt@ddingdpRsindgsifdddes of a
switch tongue 14 with the body 24 extending in the undesired direction of

rowerent Ol Ao s A T M R Bt ke o,
D e gt the clhmp Jaw 26 toward the Body 24 and efarmp the Switch tongue 14 Bt Ue 14 11
the clamping surfaces 54, 70. Movement of the switch tongue 14 in the undesired
direction causes the engagement surfaces 52 of the body 24 to impinge on the circuit
breaker top wall 16, thus preventing complete movement of the switch tongue 14 from
the first position, such as the “Off” position to the second position, such as the “On”

position.

[0037] Disengagement of the lock-out assembly 10 from the circuit breaker 12 is
prevented by aligning one of the cutouts 80 formed in the threaded member head 78
with one of the lock holes 73 formed in one of the clamp jaw ears 72. The lock
mechanism member 27, such as a padlock hasp, is received in the passageway 86
defined by the aligned cutout 80 and lock hole 73, and the lock mechanism 27 is then
locked to prevent unauthorized removal of the lock mechanism member 27 and
rotation of the threaded member 28.

[0038] The lock-out assembly 10 is removed from the circuit breaker 12 to allow

movement of the switch tongue 14 to another position by first, unlocking the lock

mechanism 27. The lock mechanism member 29 is then withdrawn from the

10



direction causes the engagenent surfaces 52 of the body 24 to inpinge on
the circuit breaker top wall 16, thus preventing conpl ete novenent of the
switch t owgwa/o4dofrom the first position, such as the "OPCT/UsoysiBON toO

t he second position, such as the "On" position. [0037] Di sengagenent of
the | ock-out assenbly 10 fromthe circuit breaker 12 is prevented by

aligning one of the cutouts 80 forned in the threaded meﬁﬁr helf;id %8 wth
one of t hepassrgkwhpB6 o ZDW mtation af theotheeaded mgaber A8 Bedlfeadednember2he | ock

mechani sm nmenber 27, such as a padl ock hasp, is received in the passageway

86 def i neg thn rblagedatoiaioRahe tihmptiavB Q6 anthove alvap flom the bodyn# aridereleassk
mechani sm 27 is then |ocked to prevent unauthorized renoval of the | ock

mechani sm gg gﬁg{;}i 20%535' 44 cfa%gae iaa?,eeﬁ tHe@arhhih 8 atestesB RN TESIock@AB8] The

| ock- out ass Isre romthe circuit breaker 12 to all ow

nmovenent of t i.tch tongue 14.t o another [t [ cki ng
the | ock Ef?é‘?:‘ﬂh@%ﬁgﬁf g‘fn Wﬂg&]?‘g@(ﬁ%éﬁ%ﬂf%%brlﬁg%%?k g(galgsév {nﬁg‘%ﬁ%ﬁ"{é Eg%avm from
the 10 WO 03/ 041102 PCT/ USO2/ 33436 passageway 86 to allow rotation of the
t hr eaded nevitebrtongie Irhie anhthebRRSHIMember 28 is then rotated to allow the
clanp jaw 26 to nove away fromthe body 24 and release the switch tongue
14 cl aWpedHODBP}ABeﬂn'fafsecdhld&lfmiod'gnesmdﬁlegmesﬁm in7éntiofiisbowo okFiguT, thablederbl y 10
is then pulled away fromthe circuit breaker 12 to all ow novenent of the

Swi tch tongiien L4 ﬁl@h%ﬂ&ﬂ?% PRSI {deOid pdrHBR 95 | TheirseseRtish E1B0Odéngent of t he

present invention s Iin Fig. 7, the blade 122 has a first portion 123
2 S BERE 0 n e T RO 5P B SR oo

and has a distal end 127. The second portion 125 of the blade 122 extends from the

distal end 127 of the first portion 123 at an angle relative to the vertical, wherein the

angle of the second portion 125 is different than the angle of the first portion 123.

Preferably, the first portion 123 extends at an angle of 45° relative to the vertical line,

and the second portion 125 of the blade extends at an angle of 90° relative to the

vertical line.

[0040] In yet another embodiment of the present invention shown in Fig. 8, a

clamp jaw 126 has a widened clamping surface 170 than in the first embodiment. The

wider clamping surface 170 is preferred to increase the area of the switch tongue 14

engaged by the clamp jaw 126.

[0041] While there have been shown and described what is at present

considered the preferred embodiments of the invention, it will be obvious to those

skilled in the art that various changes and modifications can be made therein without

departing from the scope of the invention defined by the appended claims. For

example, the overall shape of the body and clamp jaw can be modified to conform to

switches having various geometries.
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and has a distal end 127. The second portion 125 of the bl ade 122 extends
fromthe distal end 127 of the first portion 123 at an angle relative to
the vertiwealo3/owhezrein the angle of the second portion 12PCrausdi/Bi4es ent
than the angle of the first portion 123. Preferably, the first portion 123
extends at an angle of 45 relative to the vertical line, and the second
portion 125 of the blade extends at an angle of 90 relative to the

vertical line. [0040] In yet anot her& nginent of the present invention
shown in Fig. 8, a clanmp jaw 126 has a w dened cl anping surface 170 than
in the firpglaieitbodi ment. The wi der clanping surface 170 is preferred to
increase the area of the switch tongue 14 engaged by the clanp jaw 126.

[0041] While there havg,REQSISHA WAy R I6dkikesht whaitch Badihg ppaoedly
considered the preferred enbodi nents of the invention, it wll be obvious

to those skill in the art,that vari . i £ j can be
made t her eﬂ?“%’egﬁ?ﬂﬁue Wﬁ%l? PRECPD %g’%f%t%@%‘@%%@‘gg? ect% ﬂgp%%%%@%hggﬁ ned by"
t he appended clains. For exanple, the qverall shape of the body and clanp
j aw can beaxipdifd wtahdoekopitassambly cCQUPEAEs havi ng vari ous geonetries. 11
WO 03/ 041102 PCT/ US02/33436 CLAIMS | claim 1. A switch |ock-out assenbly
for |ocking out a swatholly hawingagfiest phd aidd secondrenthit ed t ongue noveabl e
between a first position and a second position about a pivot axis, said

SV“;thh 4 ock-out assegi ¥ SRRAE Sirtde f@nRAGh ARMIOAY proximbldaidfidt and] a second
end;

a clamp jaw having a second clamping surface, said second clamping
surface being movable relative to said first clamping surface for clamping a switch
tongue between said first clamping surface and said second clamping surface; and

an engagement surface formed on said body a distance from said first

10  end, wherein said engagement surface engages the switch to prevent movement of the

switch from the switch first position to the switch second position.

2. The lock-out assembly of claim 1, including a blade extending from
said body, said blade being engageable with the switch tongue to inhibit

disengagement of said clamping surfaces from said tongue.

3. The lock-out assembly of claim 2, in which said blade is formed from a

high tensile steel.

12



5 a first clanping surface fornmed on said body proximal said first end; a
clanp jaw having a second cl anpi ng surface, said second clanping surface
bei ng nmowablos/osabati ve to said first clanping surface for PCrarsp2/siy3@ swi tch
t ongue between said first clanping surface and said second cl anpi ng
surface; and an engagenent surface forned on said body a distance fromsaid
first 10 end, wherein said enga%trlarrent surf.ace (i_fng%g %{% ch to
prevent movermert of Thedocksquirsseribines lpiE Liip mdnc FaCEOEH ?1 98 he
switch second position. 2. The |ock-out assenbly of claim1, including a

bl ade ext endixixextendsnthreaihchnimpeyturesaimediinzsaisl dmnmgmengla@wﬁa #Rga8es he
switch tongue to inhibit disengagenent of said clanping surfaces fromsaid
tongue. fwisdréin Fotdtion Bf 3 tiReaded thetbacgbous f or ned
froma h|g Q§8%§$6a9§%%eﬁﬁ&%gb%E?ag%%4l102 PCT/ US02/ 33436 4. The | ock- out
assenbly of, claim xt ends

t hr ough ar?aﬁlp%ﬁ]ﬁ‘r%ﬁﬁ)&ﬁe\éﬁo? Hrggﬁfadﬁgﬁr a%ﬂgﬁ )éllgﬁlﬂ/l#%g ﬁ%‘gﬁgﬁglgges one of
said body and said clanp jaw, wherein rot atl on of said threaded nmenber
about ssaitwdsste slamp the pirqustbreakies B bR AL PAMPIEISSY i n an axi al
direction toward said 5 body to clanp the circuit breaker tongue between
said clanping surfaces. 5. The | ock-out assenbly of claim4, in which a

| ongi tudinal hole having internal threads is formed in said body for

threadably engagi ng pgi gct-BheagesblyerbRim 4, & wifitlea logkudiuh] Réskavihy of
claim5, in which said internal threads are provided on an insert in said

ongi Ludi nal_ bol e, 7::, The. b 0k PHbay P Bl HoBlenBhath el BacbBineiniea ¢

t hr eaded

6. The lock-out assembly of claim 5, in which said internal threads are

provided on an insert in said longitudinal hole.

7. The lock-out assembly of claim 4, in which said threaded member

includes a head engaging said clamp jaw.

8. The lock-out assembly of claim 4, in which said threaded member
includes a head having structure for receiving a lock mechanism member which

prevents rotation of said threaded member.

9. The lock-out assembly of claim 1, in which said clamp jaw includes an

opening for receiving a lock mechanism member which prevents rotation of said

threaded member.

10.  The lock-out assembly of claim 1, in which one of said body and said
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i ncludes a head engaging said clanp jaw. 8. The | ock-out assenbly of claim
4, in which said threaded nenber includes a head having structure for
recei vi ngwe oBoekomechani sm nenber whi ch prevents rotati oRCofUuSez3H36¢ hr eaded
menber. 9. The | ock-out assenbly of claim1l, in which said clanp jaw
includes an opening for receiving a | ock mechani sm nenber which prevents
rotation of said  threaded nenber e | ock-out,asse f claiml1, in
whi ch one Q4mp iAvinebides %Pﬁ}“‘é’é’lpanmﬁéo‘\?@lﬁ)g‘/e(?meﬁ %%‘??M%éh@%m Pelanp jaw
includes a cavity opening towards the other of said body and said, clanp
jaw, and saivilami dagt othér cfabid Hodyyndisald shing jetvangludesw Hrﬂl@P%@C@V?f’f@] ection
received in said cavity to slidably fix said clanp jaw to said body. 11.
The | ock- fv i @idtldmplidwibsgdbedt.d engagenent surface is
formed pr gééﬁdnﬁaﬁlﬁgg?giﬂgggond end. H The Iocdl?[ out assenbly of claim1, in
whi ch said clanping surfaces are parallel to each other. 13. The | ock-out
assenbly of claim1, including a | ock rrechani smwhich 5 prevents novenent
of said clanping surfaces relative t er.to revent ungl anpi ng

sai d cl anpi ng s&rfac’@%e LPPISHP%"‘S§W1?1¥ H m v %\ﬁ“g NERETHIGEt SIH{",{%?E(J%BZ/ 33436
14. A switch | ock-out assenbly for |OCkI ng out a swtch having a pivotally
mount ed t ofogued proxéaidiseidisecavslemda first position and a second position
about a pivot

12.  The lock-out assembly of claim 1, in which said clamping surfaces are

parallel to each other.

13.  The lock-out assembly of claim 1, including a lock mechanism which
5  prevents movement of said clamping surfaces relative to each other to prevent

unclamping said clamping surfaces from a switch tongue.
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axis, said switch | ock-out assenbly conprising: a body having a first end
and a second end; 5 a longitudinal hole fornmed in said body between said
first andweesosdo2 ends; a first clanping surface forned omCTAiSd2/baacy
proximal said first end; a clanp jaw having a throughhole and a second

cl anpi ng surface, said second cl anping surface being novable relative to
said first clanping surface for 10 cl anpi ng a smﬁtch.égn ue between said
first clanping urf osewislloskioyt awephly foplogkise QYt & Byt I%a,q'l%a @H@@ggnent
surface forned on said body a distance fromsaid first end, wherein said
engagenmentmsuitbdpagengavedld butwsen 4 fitst pesitimeandrat senovdepasiiiongboutaepivein t ch
fromthe swtch first position to the switch second position; 15 a bl ade

ext endi ng from;sah Rk out AsemblyadendiRingg engageabl e with the switch
|

tongue to I nhibrt di sengagenent of said cl anping surfaces from said tongue;

internal threads fornged, i,n at |ea f idilongitudinal hole and said
t hr oughhol e; and a tarr;ng%ié'c}@ﬁl réfénexat%gr%l |%031%zie dl east partially through

said 20 |l ongitudinal hole and _said throughhol e al ong an axi s .and havi ng
external threads t e loagdwiigaldelpformgd wase W@Fﬁﬁqeﬂﬁﬁ‘:&ﬁ%@d\ﬁﬁ% in

rotation of said threaded nmenber about said axis in a first direction
urges sai defilsgnp jaw in an axial direction toward said body to clanp the
circuit breaker tongue between said clanping surfaces. 15 WD 03/041102

PCT/ US02/ 33436  15. Jhai kR&imikurfss Bkl of kaid baiypibiimaltaidfistersiai d bl ade
is fornmed from :
a clamp jaw having a throughhole and a second clamping surface, said
second clamping surface being movable relative to said first clamping surface for
10 clamping a switch tongue between said first clamping surface and said second
clamping surface;
an engagement surface formed on said body a distance from said first
end, wherein said engagement surface engages the switch to prevent movement of the
switch from the switch first position to the switch second position;
15 a blade extending from said body, said blade being engageable with the
switch tongue to inhibit disengagement of said clamping surfaces from said tongue;
internal threads formed in at least one of said longitudinal hole and
said throughhole; and
a threaded member extending at least partially through said
20 longitudinal hole and said throughhole along an axis and having external threads
threadably engaging said internal threads, wherein rotation of said threaded member

about said axis in a first direction urges said clamp jaw in an axial direction toward

said body to clamp the circuit breaker tongue between said clamping surfaces.
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a high tensile steel. 16. The | ock-out assenbly of claim 14, in which said
t hreaded nenber includes a head engaging said clanp jaw. 17. The | ock-out
assenbl y wb osloaiin2 14, in which said threaded nenber i ncl edeaisaz/bmaed havi ng
structure for receiving a | ock mechani sm nenber which prevents rotation of
said threaded nenber. 18 The | ock-out assenbly of claim 14, in which one of
said body and said clanp jaw includes a cavity qpeni t owar ds, t he ot her
of said body anlcﬁ.saiHleclpelﬁrput9sa©wbla@écl§mlé4dpwé}1°1b$a1‘i§¥gdéel§ Tee§O B ai d
clanp jaw includes a projection received in said cavity to slidably fix
sai d cl anpa higtdneilssteel. body. 19. The | ock-out assenbly of claim 14, in

whi ch sai d engagenent surface is fornmed proximl said second end. 20. The
| ock-out assenbly of claim 14, in which said clanping surfaces are
parallel to each other. 21. The | ock-out assenbly of claim 14, including a

| ock mechani sm whi c vents nm nt . of ,sai g i Affes relative
to each other t ‘prgglé‘gl[oc '3HL?%§FFB¥§9° g%‘iu—g 1%1 %nvg?lg%%tlﬁg%%gﬁrom a switch
tongue. 16

? includes a head engaging said clamp jaw.

17.  The lock-out assembly of claim 14, in which said threaded member
includes a head having structure for receiving a lock mechanism member which

prevents rotation of said threaded member.

18 The lock-out assembly of claim 14, in which one of said body and said
clamp jaw includes a cavity opening towards the other of said body and said clamp
jaw, and said other of said body and said clamp jaw includes a projection received in

said cavity to slidably fix said clamp jaw to said body.

19.  The lock-out assembly of claim 14, in which said engagement surface

is formed proximal said second end.

20.  The lock-out assembly of claim 14, in which said clamping surfaces

are parallel to each other.

21.  The lock-out assembly of claim 14, including a lock mechanism which

prevents movement of said clamping surfaces relative to each other to prevent

unclamping said clamping surfaces from a switch tongue.
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