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1. Field of the Invention

The invention relates to the field of transfer switches, and in particular
concerns a transfer switch mecahnism for transferring a power-consuming load
reversibly between a pair of electric circuits.
2. Prior Art | _

Transfer switches are known in the art. Transfer switches operate, for
example, to transfer a power consuming load from a circuit with a normal
power supply to a circuit with an auxiliary power supply. Applications for

transfer switches



the application for the transfer switch. Usually notors are preferred, but
other tinmes there is a clear preference for manual |l y-operated nechani sns.
10 As for the linkage system there is a great variety in the
prior art, and in all their variety known |inkage systens are relatively

i nvol ved and conpl ex. The |inkage systemextends fromthe drive input to
the handle of the circuit interrupter. Its fu@dction is to couple the dra7\ya8l1
i nput i th the handle of the circuit interrupter so that drive force from
the drive input is translated into position changes between 15

progressi ve posi inciude stahd-bie apglications, Edap | dtersy B ﬁhﬁhﬂh@_ﬂuﬁihﬁg owerF
Nos. 5,081,367 - Smith et l?le.i,jm& 760, 278 - Thomson and 4, 398, 0 %b Schgﬂyt
et al. Wile kno$iands-bsifithe nemmal power sunply shoukdfadk. or nanual | y- oper at ed

| i nkage systens for operating cifcui.t Jdnterrupter handles. .known |inkage
systems are deficient Rf%@#ﬁ%&?‘ﬁ%@ﬂ‘%‘%’cﬁ‘@p @pﬁlér?gfgf“lu_flmﬁ?réu%ic F@%Pdl n
provi di ng adequajsh Rt inat and(h linkAg¥ Sl THeProferret efpls lof b iﬂt&‘rﬁﬁtérs
for exanple, may require a 150 to 300 pound force to operate the handle

bet ween t he &L OSEyeabetnGhErqldad-tase switchesandanolded-caseecincnitybreikiet itypel bechuse

electricians to gperate w thout so ki nd of, mechani cal advant age. Known
mot or or manual I@‘ﬂ?p@'rpéf af F?%ﬁ@q@y% atleip Y,’!Q%I a};ra}yagfgsgesh%qum_re@gvely

engagi ng joint b %ﬁ’iﬁ# Hﬁqqﬁd'réé t Q:}?éj . L4 N1 S
are not adequately stifft. e J?i% ég%g;ﬁggsﬁrgﬁeeﬁt%g&.‘e\% |£r’1fg etl\ﬁé‘&e}\r/l&gf Heirbtn
handl e and t he | themnppliatibhdorthe dussfereswiiche Usuallyiviovsts wregprefired, htrotigerftinties

opgration. Twsting js lLikely to cause inel asticdparts to fail or elastic
parts to def or m there is3 clear preference for manually-operated mecyanisgss. Furt her nor e,

mohant o 1 48" enabi ni® EAos ke HBERH AN & RFeal Spticd B WRCHAIN B Yk
short i ncrenent Sthei vt KnBHhEnkagé \W9EtemP a0 r8laively Unid19éd Shd |compke0WThe

not or or nanual If{-operat ed |i nka%re systens invol ve o
inkage system extends from the drive input to the handle of the circuit interrupter.

Its function is to couple the drive input with the handle of the circuit interrupter so

that drive force from the drive input is translé.ted into position changes between

15  progressive positions in the handle. Examples are shown by the U.S. Patent Nos.
5,081,367 - Smith et al., 4,760,278 - Thomson and 4,398,097 - Schell et al.

While known transfer switches include motor or manually-operated linkage

systems for operating circuit interrupter handles, known linkage systems are deficient

A for numerous reasons. They generally are deficient in providing adequate mechanical

20  advantage. Large circuit interrupters, for example, may require a 150 tol 300 pound

force to operate the handle between the CLOSED and OPEN position. Such handles

are very difficult for electricians to operate without some kind of mechanical

advantage.

Known motor or manually-operated linkage systems typically have a handle-

25  engaging joint between the distal end and the handle, but the known joints are not

adequately stiff. The joints are prone to twisting between the handle and the joint as

the handle requires relatively greater force for operation. Twisting is likely to cause

inelastic parts to fail or elastic parts to deform.



5 relatively el aborate nounting structures to couplée together with
commercially standard nol ded-case circuit sw tches and/or nol ded-case
circuit breakers. Indeed, the known notor or manually-operated |inkage
systenms characteristically are relatively costly and conplicated structures -
to manufacture. Wat is needed is an inprovenent which overcones the _
deficiencies in the prior art.. -4 - Sumagryof the Invention Accor d7;8Rlt o
an aspect of the invention there is provided apparatus for transferring
power - consumi ng | oad reversibly between a pair of electric circuits, the
- apparatus conpri Si Nghyih - Y g | Y YAl : ChEIVR Y
associated with t he@BB‘?‘r"‘% r°bf‘3%‘??iné&8??§u'f’?ié‘fﬁ2?€ﬁﬁ§§ft ch :gg'e%/yig%gﬁh%\i/li tr?g a
handl e novabl eirtetpoeste ank meetmnispofor enabling thealivahee ofithe cincuiemterrpted hamdjes
di sposed such that -the handl-e ,of each switch device noves reversibly
towards and awdysSHorbipcrements, ydthout josing feryard progrgss,i ce: a pair of heads,

each head respectiv SOC 1 Neag Jé?]g;i_’ TRET I e ISIVARIAY each
head havi ng opposed%@sne&m:’ %ﬁha\gﬂeog&rgpnova ?&g@%ﬁ%aﬁ%&sﬁ%ﬁsd e (l)‘feat_h'e:
associ at ed5swi telhtiviedy | elsbolbstt \Wacuntinge stadusine® ndo - soupleiaegethetSwith commerciallya
drive input including .a grip operable in a cyclical stroke, the grip having -
a grippi ng por standarg aroldedrqasgicircuit-switcbesiandier maldedicasseiraut trakerer ldeed, ong

the stroke; ting means, extending bet d h
S e Gevi cos Rty HEREcor R aBer A Rk, fyqeid pobichibfnl Oate®
drivabl e meansreistively Bosily ddcconiplicatel RRUEmr&OYhAthfichureeWhaPldheb@dd is an ..

improvement which overcomes the deficiencies in the prior art.



driving the abutnent surfaces against the handles to nove the handles in
response to the stroke of the grip; and, unidirectional neans, associ ated
with the drivable nmeans, permtting the handles to advance and return
progressively between the extrene positions 25 and for opposing
novenent of the drivable nmeans in the direcigon opposite to the progressive
advance of the drivable neans at handle positions internmediate the extrene
posi ttens. According to another aspfghmafy éfhwheilavertionon there is provided a
manual | y- operabl e switch deyice coupled to a pair of circuit conponents;
each 30 circuit ASRPUHREO anASPeRY OF thednuention here is, proyided apparatus for

device conpri o no™SSteminE S P0RRroBRAE 18! HEERIADCRAET o T b B 7

one of said circutircuitsidensppasatescomprisingtead havi ng opposed abut ment

D

Surfaces renovably receiving the 5 | handl e of the associated circuit
conponent Between the &Pat Al switshdevieesyespgciively assoeiated) with the pairynfjejestric
stroke, having a LRl Ng portion to permt a handhold for manual operation

t hereof; drivabl e neans, driven by the grip, coupled to the heads for

driving the abutnment seidhagedtchgdevicd Hakinghanthadiet movable b&rwebmnéltme
bet ween the 10 .operative positions_in response to the stroke of the

grip, and, a basePoﬂgg@‘ﬁm&“’cWIWPW@MWI@WQWm%W%Q of
Suppor i ng ¢ he or At gefics EVETRIIbN 18Gads Gl A7 thoin o irlswich,

| pt ai n d0subst agévied;l y constant rel ative position on the handles as the
handl es are driven 15 . between the operatiyve positions., )

a pair of heads, each head respectively associated with one of said
switch devices and each head having opposed abutment surfaces removably
receiving the handle of the associated switch device between the abutment
surfaces;

15 a drive input including a grip operable in a cyclical stroke, the grip
having a gripping portion permitting a handhold for manual operation thereof
along the stroke;

supporting means, extending between and fixed relative to the switch
devices, movably supporting the heads and grip,

. 20 drivable means, driven by the drive input, coupled to the heads for
v driving the abutment surfaces against the handles to move the handles in
response to the stroke of the grip; and,

unidirectional means, associated with the drivable means, permitting
the handles to advance and return progressively between the extreme positions

25 and for opposing movement of the drivable means in the direction opposite to
the progressive advance of the drivable meaﬁs at handle positions intermediate
the extreme positions.

According to another aSpect of the invention there is provided a
manually-operable switch device coupled to a pair of circuit components; each

30 circuit component having a handle, protruding from a generally planar



According to yet another aspect of the invention there is provided
apparatus for transferring a power-consunm ng |oad reversibly between two
electric circuits; the apparatus conprising: two swtch devices,
respectively associated with the two electric 20 circuits, di sposed
fixed relative to each other; each swtel$ device having a handl'e pi vot-al
bet ween operative positions; ‘a pair of heads, each head respectively
~associated wt hsmtf@eoinOchUetbatwmperm\(éeposnamsaﬂﬂ dewich conmpeisingyi ng- opposae.al
abut nent surfaces rem)vabl %CEI ving the handl e of the associated swtch
devi ce between the aB he ~surfaces; a‘grip operable in a

cyclical stroke, havbm Had tds d@%&drﬁﬁﬁ | ﬂ,@ﬂ? . manual
operation thereof; drivable mgpd ven e‘H&P?g’,‘&" oupl e @@Lﬁ e heads
for. driving t heambaacteheadslnvﬁngzeppaugdlmeﬂtasm«ﬂ ‘esmdvablyoreeeivireg tltlﬂdl es
bet ween fhe 30 nse tq the stroke of the

t 1.
grip; - Ba h%‘lilﬂﬁ) E o ssari Osg%l g&fﬁt’w&' nnbr SF'S&?@“W“PP?@CF“F@F%%I v?a to
: . ovi
the switch devices, ﬁga%begéb?cf)%td BC1icHP bk hav ?r{p}y §S§9ﬁfb‘ﬁ ange

portions, each pair of "s ange Pportions respectl oclated with

one of the two pwmmahdndhoddaﬁ)rmhmatppmdeﬁlthmgd’ 5 . portlons being
di sposed on opposite,s s of .th ha of t he oci at tch devi ce, .
and, each flange porf‘pﬁﬁ’%h&\?% &%eﬁ%@aéﬂah% &&nwgng '
coupl ed to one @gijbubhertRafacks’ gl ?ﬂieohiﬂdi'&stoaﬁmtr@ﬁxeaﬁa&ﬂ figs such
that the abutnment surfaces are dur I n"an arcuate out aX|s that is .
10 10 coi nci openstive pdsltwnpmmspamestodhélstreke bf thetgrippiandf ed handl e of 't he--::

associ at ed a base, assembled. together with the generally planar surfaces of the

circuit components in a releasably fixed relationship, movably. supporting the
grip - and movably suppot'ting' the heads such" that the heads maintain a
substantially constant relative posmon on the handles as the handles are driven
15 between the operative positions.. . o .

Accordmg to yet another aspect of the mventlon there is prov1ded
' apparatus for transferring a power-consuming load reversxbly between two

“electric circuits; the apparatus comprising:
two switch. dévices, respecuvely associated with the two electric

20 circuits, disposed fixed relative to. each other; |

QO

each switch'device haVixig ahandle pivot__al between operative positions;

a pair of heads, each head _respec_t_ively .associated with one of the two

switch devices and each head having opposed abutment surfacea removably

- receiving the handle of the asjso_cia_ted switch d_evice_betwe_en the abutment

25 surfaces; | L . S
-a grip operable in a cyclical stroke, “having a gripping portion
 permitting a handhold for manual operation thereof;. . |

-drivable means, driven by the grip, coupled to the heads for driving

the abutment surfaces against the handles to move the handles between the



switch device. Preferably, a transfer switch mechanismfor operating the
handl e of a pair of circuit conponents |like a circuit interrupters,

nol ded-case circuit breakers, nol ded-case swi tches, and notor .contactors
conprises a base fixed 15 relative to the circuit conmponents. A |ever
armis novably coupled to the base and i s3perable in a cyclical stroke

bet ween an advanced and a retracted position. The_ |ever armincludes_ a
gri pping portion to uppArting meapsi-extendieg befween pnd Sxed relative; 1octhe SWICh paj

of handl e- engagi ng. he ¢ vacoupl.ed to the -6- base. The base
i ncl udes two setdéglg S’%ﬁ%‘@yfwmmgw’ons, each set being positioned
;Such that the opposi tigofgaitfepasediflige pattiord] eqehpait of spaiefiinge pottitas of

the handle of one or the other circuit interrupters., The flanges each have
an ar cuat e openirespectively asseaiatedauith ose of thestvaswitshrdeyjces, e spaced-flangs 5

“oppost t 6 Tonds. | AN et itgBSed B ot of, e Habdte 0 R hiceg,

surfaces. The hegyghdesicBoand,i oned such that the handl e of one or the other
circuit interrupters is renovably received between these_ abutne surfaces.

The lever armturns ®achflange partion bavipg an AfeHaE, Ppening and £ach p§£‘¢[ heingyx| e 10
ot ; gi j q . et
counter to said CoHBE T Bed Pi SPEREEE AR ibndie e Srpfl Spbilngyicl Gt7 | 00

in a single dirqgd ittt Ysurfaciake Gluidedn ire @ini aguate dpath caboupraxis niedt snds
coupled to the crank and distal ends forned as a U shaped yokes with

apposi t ellar ms  wisoinicideat piitht 3 pisioy axisudefined Syt the pivated B%&éiﬂ??gaﬁp% one
othe other 15 . heads. Thus, nmanual operation of the | ever arm causes
the crank to tufWEREEYExi mal ends of the connecting rods in a circul ar

path. The distal endpreferably, a transfer switch mechanism for operating the handle of a
pair of circuit components like: a circu_it interrupters, molded-case circuit
breakers, molded-ﬁase switches, and motor contactors comprises a base fixed

15 relative to the circuit.components. A lever arm is movably coupled to the base
and is operable in a cyclical stroke between an advanced and a retracted
position. The lever .arm includes a gripping portion to.permit a handhold for
manual operation thereof. A pair of handle-engaging heads are movably

coupled to the



correspondi ngly .drive the abutnment surfaces against the handles to nove the .
handl e between the operative positions thereof. The arcuate openings of the
fl ange. portions gui de the abutnent 20 surfaces in an arcuate path
such that the abutment surfaces are naintained in.a substantially constant
rel ative position on the handles as .the h%ndles nove . bet ween the operative
positions. Thus the abutnment surfaces neithér slide nor roll on the handl es

because there i 0 kel ative displ acenent fherehet ween . A parti o

arrangenment | nv§1l es @F?ﬁ%@‘@gﬁgﬁé%@ﬁﬁéﬁﬁ‘g%@%ﬁ?& %gﬁ s&%éﬂg gui de

- the abutnent supbdifiéed such iy tie®ppadifeFlanpe portivhs ar dispdsed on Spposite sideent
with the pivot axis defined by the -hand]e of. the associated circuit .

i nterrupter. Thef theshandle efommecer the other pirewjt itersuptonst h Tha flaggescsagh hyvey| anar

char actor i sti caPyiil SPRREEST e, AN Radl 0BGt AECPE clongued piog

i ncl udessan ope 9{%&% fparallebaysairt) g TR pins have bhier baface! fortieds betwesn opposite t he
base cl aps toget

er with the generally planar = --7- surface.. The se _
preferably has &nds, #nd thaseontes SWWMOE%%%W'FWW%T%_M to- -

ssoei at o cf rc 1Pt afk, BoBas, A Y T HAUNE, b e i, ot B
intersects the pity@upters is rembvablyl rdxgivel oepieent thelseSabutment suefacise. A |
etwoen he handl o arheJPHST A BES BRGHG AR PIrHEl RORDRUDN BB bl o
G T UASE b SR8 ooaR bR GTUOSRL bkl
' : counter to said one direction. The axle turns a crank which likewise turns in
a 'sin'gle di_re'btibn' 'dhl‘yQ Apalr of connectmg rods have prox1mal ends coupled
to thé.i:'raﬁk and distal ends formedas a Ui'shaped yokes with opposite arms
‘which fe'spec_:tivély couple to the handle-engagmg pins of one or the other
15 Heads. Thus, mammal operation of the lever arm causes the crank to turn the
| p_rox‘i'rﬂal ‘ends of the ‘connecting rods’ 1n a circular path. The distal ends
 correspondingly drive the abutment surfaces against thé-'handles'to'-move the
handle between the operative positions thereof.
The a'rcuate. openings of the flange . portions guide the “abutment
20 surfaces in an arctiate path such that the abutment surfaces are maintained in
a substantially constant relative position on the handles as the handlés move -/
between the operative positions. Th'us. the abutment surfaces neither slide nor o
roll on the handles because there is no relative 'di.splacement therebetween. -
A pa.rticular_.arrangement involves pivoted'hanc.lles. The arcuate openings
25 guide. the abutment surfaces in arcuate p_aths_'about an axis that is coincident
with the pivdt axis defined by the handle of the éssociated circuit interrupter.
The base is formed to clap tOgéther with the generally planar surfaces
of the circuit components. These planar surfaces characterisﬁcally have a boss
from which the handle protrudes. The base includes an 'opéning for passing

30 the boss therethrough until the base claps together with the generally planar



-8 - ' 57,981 Brief Description of the Draw ngs
There are shown in the drawi ngs certain exenplary enbodi nents of the
invention as presently preferred. It should be understood that the
invention is not limted to the enbodi nents di scl osed as exanples, and is.
capable of variation within 5 the scope_ ; the appended claims. In the
drawi ngs, Fl GURE 1 is a perspective view of “a typical transfer switch

accoréd—vng to the J t i S ransfer sw tch power
panel assenbly tha |‘£‘I %gntaggﬁ%r?Fl&%?%@%&g@tﬂagn%?ﬂfgartly br oken
away), all which ill usEachtebmactmgemi isverrepedr wnadahcd afid trétact Vil £ plane
tsransfer swtch 10 1s an enl ar(?ed perspective_ Vi gw of the

RE 2
transfer swtch rﬂmﬂﬁh@é‘l’ummqle efthma@imtq cm@pﬁmmm t Fais placenb| y

is oriented hori i in
Kl GURE 1); FI GJR?&QYWE%PM g%ﬂ(}ar?i agrreg‘fq‘%t } ew éﬁﬁ%dn Eh\é @W%gtl on
of arrows 53-3 in uahd!dREA&ymmeﬂicallyrarrmgedscbmnng re@elimmmsrtﬂe ptdblem ofn

broken |ines; 15 GURE(ﬁ VI ew. taken, in the direction of
arrows 4-4 in FI dwigt bstween the han %amﬁl -EEESMEPINE| GURE 5 is a view

simlar to FI GURE 4. ex %ﬁ{al‘ﬁﬁa
turn countercl ockw se; &%%a%% S an en arg@%rspﬁ%@%‘%@% the
transfer swtch riacivanection2@ith the folldwinPrdisonssiomay )prefetred embodivments and
circuit breaker of FIGURE 2 froma point of viewin the upper left corner
of FIGURE 2, wherSSAMPIES. al t er nati ve enbodinent for a connecting rod is
shown; FI GURE 7a is an enlarged scale elevation view of the right side of
the transfer switch nmechani smassenbly of FIGURE 1; 25 FI GURE 7b
is aviewsimlar to FIGURE 7a except that the crank is rotated

countercl ockwi se froma 12 o' clock position to a 9 o' clock position; and
FIGURE 7c is a viewsimlar to FIGJRE 7b except that the crank is rotated



counterclockwise fromthe 9 o' clock position to a 6 o' clock position. 9-
57,981 Detailed Description of the Preferred Enbodi nents In FIGURE 1, a
transfer switch mechanism 10 according to the invention is partly in view
behi nd a cover plate 12. The transfer swi tch nmechanism 10 is incorporated
in a transfer switch power panel assenbly 14. The transfer-.switch 5 wer
panel - assenbly 14, including the transfer swbtch nmechanism 10, is houégg'
a cabi net .enclosure 16. The cabi net enclosure 16 has a.rear’ mall 18 f or’w/
nounting to a vertical nounting structure (not shomn) whi ch al so supports
sets of terminals (not shomn) ] nofethb [Dratvings - pomer consuni ng

| oad, a normal power__supp and .an auX|IJary pomer S The
transfer switch pomeTheﬁgﬁéél shewR {p | the frawings CeHaiR, Wam?Wt%bo@ammtof the
encl osure 16 t ch
pover panel asQéﬁ#@n%sz&@ﬁﬁﬁéﬁﬁ%p%%ﬁ% SuferkeB 03k o B0SLER Sl
and/ or ol ded- limited toithe etnbodimentk aisclogedraicexdplespiril i8 capablesf varihtion w:itlﬁﬁul t
breakers 22 and 24 have OPEN and, CLOSED posi.ti-ons correspondlng to open
(break) and cl dBeacqpawi &he appendad; glaims: sInrthe geawipgs| y.  The upper switch or

the power - consurt ng ML Td: A griskicnd s &6 i whtsheiich Hporie 1
circuit breakeringehtion, SROWAR GicRFpdrited i8 aCirhfsfer swild powerl RS a&d&ﬁlbly that is
power - consum ng | oad and auxil i ary power supply (nelther bei ng shown). The

basic function mauntedevemaﬂymu celvmtc(narplwmkqmw) adlswhioh jllustrate antaperative
transfer the povver- f a}nsumﬂgr fro acircuit with the nornal O
power supply 't FEEIT BW?RH pr e tpie |sw power supply, and returning to

the normalygpover: supg é}ﬂérgbc'l five RRSdhe BMASES SWIRA Fg&n@
accordi ng to the i nvent 1 on i sﬁyrmt 0 ﬁerﬁgé?: I y oper%bl e, vgﬁ r th
purpose it i nclasstatblpofBEIGIREAD ercepethat therassedtbly Khorienteddrorizomally ahdishaws et

stroke between a retracted paosition S in Fl GURE 1!
from the left s?de (? ft as v1<=:we<gé1 _ Ffaﬁﬂ i); ' )

FIGURE 3 is an enlarged fragmentary view taken in the direction of arrows |
3-3 in FIGURE 2, with por;ions shown in section and others in broken lines;
15 FIGURE 4 is a view taken in the direction of arrows 4-4 in FIGURE 3 and
‘inverted relative thereto .
FIGURE 5 is a view similar to FIGURE 4 except that the lever arm is rotated .
a fraction of a turn counterclockmse, _ _
FIGURE 6 is an enlarged perspecuve view of the transfer switch mechamsm
20  (partly broken away) and left switch or. c1rcu1t breaker of FIGURE 2 from a point of
view in the upper left corner of FIGURE 2 wherein an altemanve embodment for
. a connecting rod is shown _
FIGURE 7a is an enlarged scale elevatxon view of the right side of the transfer
switch mechanism assembly of FIGURE 1; '_
25 FIGURE 7b is a view similar to FIGURE 7a except that the crank is rotated
counterclockwise from a 12 o'clock position to a 9 o'clock position; and |
FIGURE 7c is a view similar to FIGURE 7b except that the crank is rotated .

counterclockwise from the 9 o'clock position to a 6 o'clock position.



25 and an advanced position (about an 1/8th of a turn countercl ockw se
fromthe retracted position, as shown in FIGURE 5). A cover 28 nests inside
the cover plate 12 and nmates with the L-shaped bracket 70, which together
protect internal parts (to be described). In FIGURE 2, the transfer switch
power panel assenbly 14 is shown 30 denmounted from the cabi net encl osure
16, oriented horizontally, and in perspectiyveg. - 10- 57,981
57,98 froma point of viewin the upper left corner in FIGURE 1. The pair
of switch or circuit breakers 22 and 24 are nounted on a inverted-U shaped

pl atform 40. The switch orpng ‘Lifé &Eﬁ @Ent ed "reverse"
v cuit breaker

to each other. The left ( V1 '
22 is associated wi tmmmunalm‘ésfer@mteﬁm%mgmm'ab&ra&g tbltwmvéﬁc%ms

viewed in FIGURE 2) switch or circuit breaker 24 is associated wth
auxi | i ary powerpastipghyviewhhehing a ctover plate d2i t The drdnefes thchnnieMnism/dO is

handl es 42 and ,44. The handl es are rati ve tvvee di st a and OoXi 1
extrenes rel at|‘9‘é°rp8ra&e‘£%?r%ﬁnsjﬁrzﬂ¥é£géﬂ“ﬁé§ FrRAblY s ¥k Rher

handl e 42 Aptdv&ét ;\)ﬂﬁéé :agkt%% H:ﬂfﬁnghﬁe ErQnsfelc i egrbﬁdﬂaﬂﬁﬁx ?0 3s housed in

(correspon extrene positions t e réspective
circuit breakera @binet eidlosuse 16.0Thel cdbinet enclosurerd6bis a Yéaewall 1§ for thewnring 142
or 44 are inclined tqivvards the ceéentral e 3-3 écorrespondl ng tq the

pl a
proxi mal posi t i%YrEti¢al Mqugtne SWWPEWOWQ&W%I 0 HHPKtE set3 of Frrminals (ot e

23 (whi ch i o acupunt PRRR HcdBleRbE S pewerl Wi 154 b Mo i Wil <

the right sw t(alﬂmlmryf;uwérmlapgker 24 (associated with the auxiliary power
supply) is OPEN. As will be described, there never is a ting when both

switch or Wrcuit brEeansferswiich pawer pangl ragsesrmedéslwc@ﬁsg@&jm theecabinet ch
or .circuit br eaelﬁg osure216at?190 hﬁingec?cﬂ)me ldo%r ba e %Eglatgfnséfe%tssw%tcﬂ power

panel assembly 14 includes an upper and lower molded-case switch and/or molded-
case circuit breaker 22 and 24. Both switches and/or circuit_ breakers 22 and 24 have
OPEN and CLOSED positions corresponding to open (break) and closed (make)

15 circuits respectively. The upper switch or circuit breaker 22 is connected into an

electrical circuit that includes the power-consuming load and normal power supply.
* The lower switch or circuit breakér 24 is connected into a circuit that includes the
power-consuming load and auxiliary power supply (nelther being shown). The basic
a,_,, function of the transfer switch power panel assembly 14-is to transfer the power-
20  consuming load from a circuit with the normal power supply to a circuit with the
| auxiliary powér supply, and returning to the normél power supply when available.

The transfer switch m.echanism. 10 according to the invention is motor or
manually operable, and for that purpdse it includes a manipulable lever arm 26. The
lever arm 26 has a set stroke between a retracted position (as shown in FIGURE 1)
25 and an advanced position (about .a'n 1/8th of a turn counterclockwise from the
retractéd position, as shoWn in FIGURE 5). A cover 28 nests inside the cover plate
12 and mates with the L-shaped bracket 70, which together protect internal parts (to

be descnbed)
In FIGURE 2, the transfer switch power panel assembly 14 is shown

30  demounted from the cabinet enclosure 16, oriented horizontally, and in perspective



20 48 from which extend central bosses 50 and 52. Thé handles 42 and 44
project fromthe bosses 50 and 52. The transfer switch mechani sm 10

i ncludes a planar base plate 54 extending between the switches or circuit
breakers 22 and 24 and |lying across the planar surfaces 46 and 48. The

pl anar base plate 54 has a central segment 86 betmeen opposite H-sha g;g
portions 58 and 60 (which rmay be part of a*thannel section). 81
central segnment 56 supports an L-shaped bracket 70. The L- shaped brackeh«WO'
provi des support for a drive system 72, which can _be powered by alternative
neans. Ther e. ifeomaa pointcafrview i the- upper épﬁ oRrner WsFIHREdlnuBhe pais 96 switel of ever

arm 26. Boththe p 74 and ver arm. g ra p

drive crank 786758 fboﬁtl% 2im ff,ﬁé'treéfnggp U0} ats ek Lﬁ&gapgdp %n@owji‘%om)
extendi ng i nt %wﬁtcﬁ%ﬁ'&:n{:ﬁ@bfbakgrs Zﬁ%deicleai{ermcﬁmfédt %v&ée"'t%é&@l%ﬁfeﬂ?hb'lef?”e
direction only, generally at  one: speed. The gear train 78-turns a spindle

80 (see Fl GURKaslyiewed incEIGHIRE ZDswdpleoaclmm breakdre’ZZelB @ssociatednwith the?nlqrmal -a

speed reduced by a facto .Sev The, spi‘ndl e, 80 RE
o Uy oot poREEaBY WHS theright (RLyENE GBS e3Gh B CBRRR BRkET &4 g

second ratCheh?s%ﬁ&ﬂ@{l'vﬁﬁrﬁr@aﬁﬂﬂra?ﬁpowelﬁsnuw@sthratChEt assenbl y 82 is

associ ated - w ectri.c notor e-second: ratchet assenbly 84
i s associ ated wi t h THeeswiecheor airouif Greakems 22a1andhét4 hmzedtdndless&aami #dr eThell |y
di scl osed in the patent nentjoned above and 10 ‘i ncor por ated hereln

entitled ' SPRIM@IMRGP "mw»‘:- RBLYRLS A -
SW TCHES", f :
reference to §F@?§E&g& W %géggh I}%aégﬂ% and n%tl%% Wy _ on a : .

drive axl® 86 certhsl ?Iahd%—axttﬁrﬁﬁpdnﬂlﬂgot@tm@|d(stﬂuaﬂﬁerhecpobiﬁoi;§ thereof), the.
bearings (not shown) nounted in pi I'l ow bl-ock-.88 (:see FIGURE 2), which is

‘mounted to t heespeashigsinguis breaker 2270r zhsetmd tgncummada)c cﬁ&en&gtbomhanﬁlee@
or 44 are mclmed towards the central plane 3-3 (correspondmg to the prox1ma1

_ posmons thereot) the swrtch or c1rcu1t breaker 22 or 24 is open (c1rcu1ts broken)
, As shown in FIGURE 2 the left swrtch or c1rcu1t breaker 22 (wluch is associated
._ 15 R with the normal power supply) is CLOSED whlle the rrght sw1tch or c1rcu1t breaker
_ .24 (assocxated w1th the aux1l1ary power supply) is OPEN M wrll be described, there
never is a t1me when both sw1tch or c1rcu1t breakers 22 and 24 are sunultaneously '
closed. ' ' -
- The swrtch or c1rcu1t breakers 22 and 24 have generally planar surfaces 46 and
20 48 from wh1ch extend central bosses 50 and 52. The handles 42 and 44 prOJect from |
:the bosses 50 and 52 The transfer sw1tch meohamsm 10 includes a planar base plate
) 54 extendmg between the sw1tches or cxrcult breakers 22 and 24 and lymg across the
planar surfaces 46 and 48. The planar base plate 54 has a ‘central segment 56
~ between opposrte H—shaped portlons 58 and 60 (whlch may be part of a channel .
| 25 sectlon) The central segment 56 supports an L-shaped bracket 70. The L-shaped
~ bracket 70 provrdes support for a drwe system 72 wh1ch can be powered by |
._alternatxve means. There is an electnc motor 74 as well as the manually-operated-

.lever arm 26. Both the electnc motor 74 and lever arm 26 Operatlvely power a drive

crank 76 as follows



(associated with t'he nmotor 74) includes a link plate 100 di sposed in spaced
parallel relationships with a pair of support plates 102 and 104. All three’
gloat es 100, 1020and 104 are pinned togethdd -to rotate in unison by a set of
pins 106 retained in position by retaining clips 108, The |ink
plate 100 has a cent rke|ejectiic gantar74 bas afgter {Row sHOWR) extending ipto 8RN ab| v

accepting a coo hV - Sl 18 ts | m t he
pi ndLe 80 ( Fi CURE 18- e eAE midifl 78 oalie 8 bhe e oY Wierallf T 03
define a space heloneeaspesdierFied gear whaincfi8itarmsce spindie 89 (seer FIGURE 25 in

wheel 112. The ratchet wheel 112 is installed_on the drive axle 86 to turn

QN unison with Tespomse tpcopgrationay the elesticametor 74y aha pead seduce by & faetor i ng

means. The suppalt t 0 104, t bout
Tho drive axi o o6 seferl fedy T DIk soRyRIURIPRL el RoupiRai'# 0
st he pins 106 pi vaxchétlagsembily @2tcf assep afvfirst hfid séwvhd irstchet assethtilies 82 andB4ai nst

the ratchet 30 wheel 112 by a_clothespi,n spring 118. Wth reference
to FI GURES 3, 4 Thedfirst ratchet asse SA%EW?%éAIW&ﬂEgF ?qgctagm,tf’&?éd h the

| ever arm 26 conpri La. Dai - ' .t 321hRat are

di sposed in a sggecé%%égrarg@éﬁr aér%’lngﬁl §%sl .r}'g&%“?ﬂ’ gé@hﬁgtlﬁégr}.a%ﬂggf e\}iel?-

-12- ratchet assemblies are mob’ fil ydisolosed iim theppasne mehfionethabov8 2ndr e

pi nned together to rotate in unison by a set of Di 1 i 2 & t ai ned

:jnf posi tilon by rincarperated bereiss entigled 7' m&%@%ﬁgﬁsﬁgiﬁéﬁ@§% aél@ 132

efine a space ' [ vm TERF uihiee! 138.

The ratchet m_eméﬁﬁwmmﬁa@f@e axle .86%{'%??%?@%% I n uni son

wth 5 the drisver206; fA6d Aprirt@3992. a key 140 or other retaining means.

The | ever- engaging plates 130 and_132. _on the ot her hand, n rqtate about
rebliss &F apg

the drive axle 86 i| na¥jsbrrafenency tof FIGIIRE 3. e apichetets Atfis 134
pivotally Suppordrissfmzsied0 84a drive axle 86. The drive axle 86 is rotatably supported by

15 bearings (not shown) mounted in a pillow block 88 (see FIGURE 2), which
| " is mounted to the L-shaped bracket 70 (FIGURE 2). The ratchet assembly 82
'(associated with the motor 74) includes a link plate 100 disposed in spaced

parallel relationships with a pair of support plates 102 and 104. All three

_ plates 100, 102 and 104 are pinned together to rotate in unison by a set of

20 pins 106 retained in position by retaining clips 108. |
The link plate 100 has a centrally disposed rectangular aperture 110 for
() | removably accepting a cooperatively-sized rectangular extension (not shown)
from the spindle 80 (FIGURE 1) of the gear train 78. The support plates 102
and 104 define a space between themselves which is occupied by a ratchet
25 wheel 112. The ratchet wheel 112 is ‘installed on the drive axle 86 to turn in
unison with the drive axle 86 by means of a key 114 or other retaining means.
The support plates 102 and 104, eveh though mounted to rotate about the
drive axle 86, can rotate independently of the drive axle 86. Each of the pins
106 pivotally supports a pawl 116 that is biased to abut against the ratchet

30 wheel 112 by a clothespin spring 118.

With reference to FIGURES 3, 4 and 5, the ratchet assembly 84 that
is associated with the lever arm 26 comprises a pair of lever-engaging plates
130 and 132 that are disposed in a spaced parallel relationship with each

other. The lever-



142 that is biased to abut against the ratchet wheel 138 by a clothespin
spring 144. The ratchet wheel 138 has an outer circunference formed with a
plurality of teeth 10 146 (FIGURES 4 and 5). The | ever-engagi ng pl ates
130 and 132 have lug portions 148 extending outwards fromthe circul ar
periphery thereof. The l'ug portions 148 coopgratively secure the Ieve57g@p1
26 in a fixed relationship. In FIGURE 4, the. l.ever arm 26 is shown in the
retracted position, while in FIGURE 5 the Iever arn126 is shoWwn in the &/

advanced positj 6

normal |y bi aseﬁqguﬁglﬁt%#?%a? ps2 F&cévm se | rec IA E%&I g%gs%s?fqlﬁse '
28

cover cover 131whfthiane th&Eﬁanosaientﬂyi ﬂ&&nﬁﬁgwe T\ﬁ&leséloemgﬁor ! gln?r pl&ey

ot her suitabl.e st op. whi ch 'woul d -defi ne retract positiaon f ever arm
26. The rat-tr 5 aph 13r2gdefsle mgceab%mmthcmmé@slw@chmwcumd by avatchotivehesls

renmovably 20 S t QSI orti.ons,
resiliently bi ?s)@dfﬁ éqt‘ﬂﬁ W&‘ 333 ligﬁggﬁ% ‘%ﬁﬁ%ggﬁ?g QUptgin pHispa Fyth

FI GURE 2).5The pr=1Y) te nd
132. Wih jef e‘r"Ee‘Wﬂce | e by s o o o Eﬁ"é’? Sher RRIBImpIR! Tnd BT
an alternati veergagmy ptetes 130 Qndfi32 hen thef dthét Iedndpean rma&:labmtczhe drizaagle 868 of

the base 25 - plate 54. The H-'shaped_ porti-on_or. channel. 170 of FI GURE 6 |s
a conponent of ndepeadently efctha srive axiesS cEaeliphietning k4 pivoaily isupports a pawls -

" et angul ar oo b R Bled e SouCRBRAC e AR TR o0 S BBl iRt e
passing over tiwe pasie: Sheef 138'Rassi SBtbr Sikcuhferdiict fOmRak@ith 33lurkliey & gbaped
portion or channel 170 supports an opposed pair of standing flandges 176 and .

178 on oppdsi t 6s(HIGYURHES 4iad 5). rect angul ar. openi ng 174. The flanges 176
and 178, for exanpl,g can be int e. p)} ate 54 and_bent :
fromthe plane of t’ﬁ'ép Eeé@é eBgaglgggﬁtestpadégaﬁalv%Iug portions 128 extendmg:

outwards from the c1rcular perlphery t.hereof The lug portlons 148 cooperatwely

secure the ]ever arm 26 in a ﬁxed relatxonshlp In FIGURE 4 the lever arm 26 is
- shown in the retracted posmon whlle in FIGURE 5 the lever arm 26 is shown in the
15 advanced position. A rat~trap spnng 150 mamtams the lever arm 26 normalIy b1ased _
‘1o return in the clockwise dlrectlon to- abut agamst the cover 28 cover shown in _
FIGURE 1, abutting engagement not shown), or any. other- _sul_table stop which woul_d
. define retracted position for the lever. arm, 26. _ | | B
_ The rat-trap spring 150 hasa central opemng w1th the dnve axle 86 removably = -
20  passed therethrough, and has opp051te end portxons resﬂlently biased agamst keeper
152 and the L—shaped bracket 70 (see FIGURE 2) ‘The keeper 152 is secured to the
lever-engaging plates 130 and 132. _ ce _ _
With reference to FIGURE 6; the sw1tch or circuit breaker 22 supports an
~alternative embodlment 1_‘70 of the left H-shaped portion or. _channel 58 of the base -
25 plate 54. The H-shaped portion or channel 170 of FIGURE 6 is a component of a

handle actuator 172 according to the invention. . -



and 178 are provided with arcuate openings 180 and 182. The handl e 42 of
the switch or circuit breaker 22 is characteristically pivotal about a

pi vot axis shown by center |ine 184. The arcuate openings 180 and 182 are
concentric with the pivot axis 10 184 of the handle 42. The handl e
actuator 172 includes a head 186 which conprkges a pair of elongate mibeI
188 and: 190 and a pair of retainers 192 and 192 rigidly spacing the pits
188 ane 190 in a parall el relationship. The pins 188 and 190 have opposite

end portions (the left end portions 196 bei n_g) shown_in FI GURE 5) extending
through the 15  ar che H-ghaped pertion 9o chanmel EW of FIGURE 6 hng a sentyd rogtangia

The retainers 1 4 e positioned w .t he anges 176 _and 178

di sposed bt wee R 1ot ahE Feclgular ARethal’ 4 dfed o7 JeRGvably pli e er fhe
192 and 194 maypb§dsaS0Ref BRISHBRA or Rerchit BRdRer 276 TRH-sHapRd pbRsorsHeSiangel 170
Pet ween the pins 188 and 190 is sized for closely fitting and straddling or

f1 anki ng the hasufiperts ant eppebédnpainotstanding flangesnl “sandel 718 ersopposite sides of the 20
for inmpact hetween the handl e, 4 ng the_pins and 190. The .handl e .42
has proxi maP anff Wgayé"égﬁetﬂ?ﬂﬁsl%%%égm&? I‘?te&ﬁll%é‘nt
the pins 188.an ' '

Bt oRlespuat bl g e 0ot 1 0 st SOOTL PlngBeOR,

that fits next to the I S nounted and gui de
the relative posid 198 acd ptdvidedawith arctidtenopeningssl 808ihdaikP. 1 The dmadierdt of they
as the 25 handl e 42 i;s mpved. The surface portions, 198 and 200, are

general |y pl anafWitchr Gifcyi brepker g isaharacieristically pietal akopr  pinat @xis sbawpdye
> ekt : | . g car
D UFt hoes 168 ancPhuf gtk T8E, M a66 okl 166 2BP 12 r8Qp AR ) B ISR, |

surfaces rg@ti nggpabthedHandleet2handl e. Whereas the arcuate openings 180 and
182 allow the pins 188 and 190 to follow the arcuate 30 _ notion of the
handl e 42 at the aredhethaadlgaastunton 172 irgledassa head E8Gwhich gemprisesecarpair of
-14 -

. 7, 981 het n th andl.e 42.and the.pins

188 and 190 andeRBEYRRIgS 185 snc A masE ot ekt for A s i Ypachnif ok i
188 and 190 in a parallel relationship. The pins 188 and 190 have opposite end

portions (the left end portions 196 being shown in FIGURE 5) extending through the

15  arcuate openings 180 and 182 of the flanges 176 and 178.. The retainers 192 and 194

are positioned with the flanges 176 and 178 disposed between the retainers 192 and

194. Alternatively, the retainers 192 and 194 may placed between the flanges 176

and 178. The spacing between the pins 188 and 190 is sized for closely fitting and

&_‘( ' straddling or flanking the handle 42 to eliminate lost motion as well as the potential
20  for impact between the handle 42 and the pins 188 and 190.

The handle 42 has proximal and distal surface portions 198 and 200
respectively adjacent the pins 188 and 190. The pins 188 and 190 form a handle-
engaging means that fits next to the handle 42 closely and is mounted and guided such
that the relative position of the handle 42 and pins 188 and 190 does not vary as the

25 handle 42 is moved. The_ surface portions 198 and 200 are generally planar. The
pins 188 and 190 can have outer cyliﬁdrical-sutface portions defining abutment
surfaces that are .abutting against the handle surfaces 198 and 200, respectively, or
alternatively the pins can have flat surfaces resting against the handle. Whereas the
arcuate openings 180 and 182 allow the pins 188 and 190 to follow the arcuate

30  motion of the handle 42 at the area of eﬁg_agement, there is no relative displacement



to roll. The pins 188 and 190 preferably define a |line of corntact on both
sides of the handle 42 on the surfaces 198 and 200. Returning to Fl GURE 2,
the transfer switch nmechani sm 10 according to-the 5 i nvention includes a
pai r of connecting rods 210 and 212. The left connecting rod 210 extends
between the crank 76 and an alternative enbodi nent 214 of the handle
actuator 172 of FIGURE 6. The handl e actuatiar- 214 of FIGURE-2 is idepyiogal -
to a handl e actuator 216 nounted above the right circuit switch or _breakqg
24, and both -handl e actuators 214 and 216 are generally simlar to the
handl e act uat Qepveleh tE hdile 47 iddIRE phs 188508 196 4ud fo F . Sa#g hS
coi nci dent wi ?fﬁ the'%t at_i%.‘rt]faxys__g&tlﬁgaggilgg%ﬁ%ﬁ%g%ﬁﬁlg%gﬁ( 150
supports a pi votrofbi The Ppinsak88zand d90 tpreferabiyciedink  lipaft ecntastam HotiosidesefSthe :
coi nci dent rotation axes such that the pin 218 orbits in a circular path.
15 : Thé’aﬂﬁler47o?n_%rﬁ"léfé?‘?’?rk?sr@&gfﬁio- and 212 cooperatively couple the

crank 76 with the hgndle actuatars 234 and 216 .1 e ivelyw The.left. - %
connecting rod 210@% ICIPIs yl&i%azl’ ﬁﬁ%@%@%‘% ‘-#5@%%@% ipr?gacrglgmﬁ%,_mﬁas a
| oop or bag! jiavetitionGeclades 2p&r bf voringbling fodRrxi0tad ZIQ-;.t”Ilﬁ'-léft\&hnéﬂtﬁ%_%& -

The other end opposite to the ball joint rod end 220 is mated to a U shaped
yoke 222. A U-2R=mxtendy briaveen theergnip 36 604 an alierpativgembodimenti2fl 4ofthe handle :
term nating in _spaced,end 4 ons.whi chare. pivqtald ed.fo.th
g R TR SRR 61 T Rablle Yol S HGERIE) it o e
handl e- engaginagdp!dctifatot' 21 6GhoutReabloVe the Fight\Clicust sWikth ok Bledkef24 Jthdbtsth
retainers 192 ‘and 194) to pivot as. needed to follow the arc of t’h_e e
openi ngs. 180 daddlesactuatorsiig Mds2ibareaganerdllyesimilar v thenhandieractuatbo i 72 jof [
connecting.r oci:p[é}?mgf 25 FIGURE 1. The handl e actuator 172 of FIGURE 6 is
oper at ed a HIYREH. connecting links 210a and 210b. The connecting links

210a and 210b have B Oxi.aRl SesCAioRt 86 akR doREidng ﬂﬁeg o di st al
ends coupled to a dﬁ%ﬁaﬁﬁggﬁaﬁﬁ shg%#{é%&gggl ﬁgggéﬁﬁégr#n@%
210a and 210b drive dxde 86crFhicantankn76 bupports agpivetpini21B\at &IpGsiibn 2adialby spaced t he
proxi mal -ends of the Iinks 21Q0a and 210b 30. _are driven in circul ar paths.
The connect i nd‘W“Wn&S‘nﬂeﬁf WI%PBBO_‘&?@‘ a¥essych dhat the pin 218 orbits in a circular

- path. _ . . _ _
15 | Th¢ Pan‘ of .connelc't_i'r'ig rods 210 éndf"Z:I_i ¢dbpe:atively couple the crank 76
w1ththe handle actﬁa_tbré 214 and 216 réspectivéiy; “The left connecting rod 210,
which is typical of the right corinécting rod 212, has a loop or ball joint rod end 220
'pivbtally coﬁne{:ted to the plvot p'in:2__1_8. The other end opposite to the ball joint rod
‘end 220 is mated to 2 U-shaped yoke 222. A U-shaped yoke 222 has opposite arms
20 224 and 226 terminating i sp'acedje'nd pottions which are pivotally coupled to the |

O

* proximal pin 188 on opposite sides of the handle 42, thercby permitting the handle-
engaging structure or head 186 (inclading pins 188-and 190.and retainers 192 and
'~ 194) to pivot as needed to _follbw the arc of the openings 180 and 182.

o FIGURE 6 shows and alt_:eﬁiat’ive erhbbc_li"nient for the connecting rod 210 of
25 FIGURE 1. The handle actuator 172 of FIGURE 6 is operated by a pair of
o connecting links 210a and 210b. The connecting links 2102 and 210b have proximal

ends coupled to the proximal pin 188 and distal ends coupled to a drive input (not

~ shown in FIGURE 6). Connecting links 210a and 210b can be operated in the
. manner shown by FIGURE 2, wherein the proximal ends of the links 210a and 210b

30  are driven in circular paths. The connecting links :-210a_ and 210b are disposed



- 15 - 57,981 symmetrically about a plane of
symmetry 227 through the handle 42, the plane of symretry 227 intersecting
the pivot axis 184 at right angles to elimnate tw st between the handl e 42
and head 186. Both enbodi nents 172, 214 of the handl e actuator have pl anar
H shaped 5 portions 170,58 for clapping tegether with the generall ys7 981
pl anar surface 46 of switch or circuit breaker 22. The H shaped portions
170,5é°and pl anar surface 46 are rel easably fastened together by a

Bl rouit - br eakes SOFREAGITEROLTE bl of hrkidhS ', BROGH sl phelfe 4 e dfinlr
circuit breakegymheiry 227 iReeettiali the pivotaais d84adtr AyhtOinglhed NiGEElhihatey tvlist

avai |l abl e nol ded-case switches or nolded-case circuit breakers having
pi vot al handl ebetween sheghandle 42 andkeadd®6l e actuators 172, 214 according to

b caker o Wi’ aenoBatt BRbY Rl 1. B A e B A iR e AR, Brsefbd e
swi tch mechkani iB?ut%af 150,98 $rodlipingCroBEther With The péet AR pladk® shAR 45 SLIWRiOT S

214 and 216 15 ough progreéssive positions ranging between proximl and
di stal extrenmesr cippitibreaken22. f The #-shaped fpertionsi 17058 renh phainamnsurdacer4h acg t o

the invention include, anong other appligations, (i ransfer. switches and
(ii) manual | y-m;@sablgawmﬂg&WBLyga alily of fﬂ%%ﬂ?g-h %%mamm%w € he
operation of 't . ' Lt @&ég_ #?ﬁfﬂ}h? of

| arge circuit ?ﬁf%%%@ gsr glt Sgﬁhggﬁegiférgl{qggh?{oﬁg%gmﬁoun s@%éﬂgﬁ r rmreatt)'o
operate. The t Seighedr Sivdulitc breaker22iis repi@senedtive ooft a Iwitiatarrag| of ¢orumkreidily
make and is easy to manufacture, 'yet it is strong and durable even for use

wi th | argdOci r availablenmoldedrrase $witches-prupelded-caseh girgujp bragkers, badng PRk ch
posi t1on. The TEREE rebdelty. o BRuLhchgo8 17072 1d RASE ind vPulorih,
posi tion -whi | epé bigably Ykaled oy Geble kel of $hitch Sr S26MiNbibkers.
- With general reference to FIGURES 7a,_ 7b and 7c, the transfer switch
mechanism 10 is operable to advance or retract the handle actuators 214 and 216

15  through progressive positions ranging between proximal and distal extremes.
Applications for a transfer switch mecMsm according to the invention include,
among other applications, (i) transfer swi;:ches and (ii) ma:mally~operated devices for

- gaining a mechanical advantage over the operation of thé handles of large circuit
interrupters, as the handles of large circuit interrupters can requlre 150 to 300 pounds

20  or more to operate. The transfer switch mechanism 10 can cost relatively little to
make and is easy to manufacture, yet it is strong and durable even for use with large
circuit interrupters.

In FIGURE 7a, the typical transfer switch mechanism 10 is shown with the
crank pin 218 positioned at a 12 o'clock position. The upper handle actuator 214 is

25  shown at the extreme distal position while the lower hahdle actuator 216 is shown at
the extreme proximal position. Coneépondingly, the upper switch or circuit breaker

- 214 associated with the normal power supply is clbsed (circuit is made) while the
lower switch or circuit breaker 216 associated with the auxiliary power supply is
open (circuit is broken). Accordingly, the power-consuming load is connected in a

30 circuit with the normal power supply, and not the auxiliary power supply.



the extreme proximal position. Correspondingly, the upper switch or circuit
breaker 214 associated with the normal power supply is closed (circuit is
made) while the lower switch or circuit breaker 216 associated with the
auxiliary power supply is open (circuit is broken). Accordingly, the

power -consum ng | oad is connected in a 30 circuit with the normal power
supply, and not the auxiliary power supply—16- 16 - 57,981
57,981 In FIGURE 7b, the transfer switch nechani sm 10 has been operated -;J
until the crank pin 218 has rotated counterclockwi se fromthe 12 o' cl ock

posi tion of FlI GURE BRFIGUREYL tiwl teatisfep owitéh iechahitsntl 00 hivbeen opérated\imitil e 26

i s repeat edly pu ed bet ween 't he: advanced and retracted Eoleons t o cause

an interactionC romedrﬁpum@kmsetfrmnthal%osloc wositon aR FFGHREM 10

be describ 4 44, ot b h
Cirouit b eakerd téfé S5 B8 o B8R0 ' s huip s PR MR, o
shown by Fl GRberdlebn m@a&%&e@%@ rériciéd boéiﬁbﬁ&ﬂﬁéat%é A R R Aniy R4

are open (i.e., the power-consuming load i-s-isolated fromboth the nornal
power suppﬁy acempoenentsi ofrthe pamfersmmhwi:hamtsm 10 to be describéd hrcoméqumamsfer

Cal | e ~open ¢ a@Pieg A2 ik hE 0t Bt S st Reker A2 i ciBlbed oy oo

fromthe two p tHaGi

with the nor m?%mﬁ%ﬁ%ﬁ?@%d@g 1E< nt| i }I |‘§Hyb grrezﬁ%’ CC| rég?vtiteemgs h
the auxiliary pphreakaslﬁﬁhudmarmlpen(m theqveweeeemunﬁhglloadns lsylatedrfmmboth E
advantage that open transition 15 provides is tipge.for the auxiliary

. power suppl y t@eé&‘f@ab@‘[’?f %BE'&P“Q@PZS#@YX P‘é‘?‘i@f%ﬁpﬂﬁg t he power-consum ng d
load into;g circuit i?t}"ﬂ fp'a” st PW! diqng
to the i nvent I on dogisﬁll(é £ @i’%};vﬁtfzﬁe{% ra E %fgasserr ?%]o%%erw du
associ ated W t provities edhactsrchnednupeﬁ triﬂs)morﬁutThatmmﬁapom-dmmhg mroahluel ty
i s concerned, the support plates 102 and 104 are fixed 20 statjonary for
al | purposes. isplagdr thpamommnlﬁs during, thetpezind from Ghaftertthe circuit with

‘the normal power supply is broken until- (ii) before the circuit with the auxiliary -
power supply i is made or vice versa. Ordmanly, one advantage that open transition =
15 prov1des is tlme for the aux111ary power supply to come-up to speed before
_ transfemng the power-consurmng load into a circuit therew1th
' The transfer sw1tch mechamsm 10 accordmg to the i mventron does include the
first ratchet assembly 82 (otherwxse associated with the electric motor 74). But,
msofar as manual-operabrhty is concemed the support plates 102 and 104 are fixed :;

20 statlonary for all purposes. A purely manual version of the transfer switch
mechanism 10 accordmg_ to the 'invention would replace the electric motor 74 and
~ gear train 78 with a manual supporting bracket (not stiown). "Yet such manual version
would still need as much of the ﬁrst ratchet assembly 82 that includes fixed support -
o plates 102 104 p1votally supportmg pawls 116 and ratchet wheel 112 keyed or
25 sultably fastened to dnve axle 86. o ' _
In the embodtment 10 of the transfér swrtch mechanism, an electric motor 74
1s prov1ded In practlcal terms, the support plates 102 and 104 cannot be turned
_ w1thout operatlon of the electnc motor 74. The gear train 78 reduces the speed of
the motor 74 by such a substantxal factor that the spmdle 80 (FIGURE 1) cannot "
30 practlcally be. tumed to drxve the motor 74. To turn the motor 74 via the spindle 80

L



mechani sm 10 according to the invention would replace the electric notor 74
and gear train 78 with a manual supporting bracket (not shown). Yet such
manual version would still need as nuch of the first ratchet assenbly 82
that includes fixed support plates 102,104 pivotally supporting pawls 116 °
and ratchet wheel 112 keyed or 25 suitabl_y.;astened to drive axle 865744413
t he enpodi nent 10 of the transfer switch mec]na'ni sm an electric notor

provi d\é’d. In practical termnms, the support plates 102 and 104 cannot be

turned w thout f{ tion Qf the electric notor 74. The gear train 78
reduces the spe&%&éﬁl@ﬁ evidantly requives such-alargetarye shat experieacs showsisteh torgue

spindl e 80 (Fl =2 ang - agti-cal ]y i e or
74 'To turn t her ol RER doletopnluidi sl dpbtaREH 6 i kistel iR
57,981 (Fl GURE meclutiishen0] y requires such a large torque that experience
shows such torque is virtually never devel oped during manual operation of

the transfer switch Wbuhehe sransfer switcl mechanism dQgfperatesvin: the) follqwiagimmannen
operates in.the i ng _nmanner. 5 |.GURE 7a shows. .t he l.ever ar 61N
Che retract & pEIFUREN ot Rlikrer drm Aot re el Rty Jtiponet ffof gor
count er cl ockwi Sﬁxleqé\h‘f' Gl 2% is P MR SupRPcIGEMASE 8ledtion! towiitd Q&eﬁlvﬁhcgd%sﬁion

Rotation of the lever arm26 in either direction directly drives the
| ever - engagi ng @kaFESUREX)anRotafién bfithellever asp @6tin either direotiorddirestly idvives fiee

pawl s 142 between the | ever-engagin l.ates 130 and 132 wil | drjve agaj nst
tgif teeth 146 oleveheneaging P}aé&scﬁﬁtmqﬂég jin therespectively same; ditectian The Py HI}rr n
[ he counterc ' ' ' ' j : . i.n
rat chet fashi Onﬁ%@%@%é@g@%@é@%%ﬁé 1%@51%%?# ‘?ﬁl %@%ﬁ@mﬂ%@j??&eéﬁﬂgn.
The rat cheffQwhegichbB¥heel 138 dsithé pragsd 1B0i K 39 tinkh inthe dounterchockwiss @iroton,
ot her ratchet wheel 112 (which.is associated with the first ratchet

assenbly 82). Abuttwil gile acressdheteetthtdd imrmichet faskion @5 thet platgs d B and 432 fymy
82 turns Tn the, codnf kb2 HlAdn.
The ratchet wheel 138 turns in fixed unison with the drive axle 86 and other
~ ratchet wheel 112 (which is associated with the first ratchet assembly 82). As the
15  ratchet wheel 112 of the first ratchet assembly 82 turns in the counterclockwise
direction, the pawls 116 between the stationary support plates 102 and 104 glide in
ratchet fashion across the teeth of ratchet wheel 112. But if the ratchet wheel 112 is
torqued in the clockwise direction, the pawls 116 between the stationary plates 102
and 104 drive against the teeth of the ratchet wheel 112, thereby precluding clockwise
20  rotation of the ratchet wheel 112. Clockwise rotation of the drive axle 86 and other
ratchet wheel 138 are likewise precluded because they are fixed to turn in unison with
the first ratchet wheel 112.

So, counterclockwise rotation of the lever arm 26 turns the drive axle 86 in

the coumerclockWise direction too, while the drive axle 86 remains sfationary as the
25  lever arm 76 pivots in the clockwise direction toward its retracted position.

Several back and forth strokes of the lever arm 26 will eventually cause the
crank pin 218 to orbit in a circular path from the 12 o'clock position of FIGURE 7a
to the 9 o'clock position of FIGURE 7b. The ball joint rod end 220 of the upper
connécting rod 210 orbits in the counterclockwise direction in unison with the crank

30 pin 218. The upper U-shaped yoke 222 is thus pulled downwardly (as viewed in



direction, the pawls 116 between the stationary support plates 102 and 104
glide in ratchet fashion across the teeth of ratchet wheel 112. But if the
ratchet wheel 112 is torqued in the clockw se direction, the paws 116
between the stationary plates 102 and 104 drive against the teeth of the
ratchet wheel 112, thereby precluding cl ogEgvl se 20 rotation of the57 981
rat chet wheel 112. Cd ockw se rotation of the drive axle 86 and ot her
ratchet wheel 138 are |ikew se precluded because they are fixed to turn itn

the I over  ar meSEURE T g Uabent fsmel Youe 222 i @uB It LR A IPRE Beoedte (o
too, whil e thpifl190/ia ditbroRRchft BABSVELR cRIIE the FxiiE hakile-ehdd g ﬁﬁsiﬁ

pivots in the clockw se direction toward its retracted positio er al
back and fort Ia,nét(xpphs;t; whainére 192vand P4 2@svihe lupper Al-shapkd. yoke 222 imeves ank

pin 218 to or I n r cul h framthe o!-¢cl ock posjition: of Fl GURE
"o the"o oderasedicine il bl angaeing itk sciefve aabSt e disl St

t he upper sconpg ha%glezﬂ) orbits in the counterclockwi se direction in -
uni son with t emgfgir%k in 218. The upper U-shaped yoke 222 is thus

pul | ed downwardl'y- ([msFIGImEda i the distal pifi-190 is preliminarily disposed in the extfem®81.
FIGURE 7a). The upper Ushape%‘%oke 222 is coupled to the. distal
handl e- engagi Aitalippsitisn. \The d rﬁ%ﬂﬁ@(ﬂppﬁgeslﬂ‘ﬁ@n%ﬂ@hbﬁ hearingeagainst the.

oper " shapelaafisd 08 urkd e AShalPerin v SO i ieck Mo BBl iy o '

190 is dri ventdoddaddenter position.al surface 5. 200 of the bandle 42. In R
FI GQURE 7a,  the distal pin 190 is prelini nar i Ig 'di-sposed in: the extrene _ s
distal pd®ition. TH&eddase ¢ gldnﬂmsOHéram@sﬂ Herm :n mounting meaneamvagly

o0 1S e AR A o et B ISR 08 PR oS SRS 8 o,
and flanges 1gbstifially BofstinfrdatiRipdsitith M@%bﬁf&iéﬁphﬂfaces 188 and 190 on the
handle surfaces 198 and 200-as the handle 42 1s dnven from the extreme distal
position to-the top-dead center posmon Arcuate opemngs 180 and 182 deﬁne arcuate
N 15 . paths for the pms 188 and 190. - The arcuate, paths are coax1al w1th the p1vot axis 184
- defined by the p1vota1 handle 42, Consequently, the relatlve posmon of the distal pin-
190 and distal surface 200 on the handle 42 remain substantlally constant while the
handle 42 is driven. The constant relative pos1t10n is such that the pm 190 neither '
slides nor rolls across the handle surface 200, thereby elnmnatmg the problem of -
20  handle erosion. The line of actlon (Wthh is. deﬁned as the force transmltted by the - - U
| pin 190 to the surface 200) is génerally comcxdent thh a tangent of an arc about an
axis coincident with the pivot axis 184. .
As the upper handle actuator 214 moves from the extreme d1stal position
' progresswely toward the top-dead center posmon, the lower handle actuator 216 is
25 s1multaneously driven from its extreme prox1mal posmon progress1ver toward the |
top-dead center position. The lower handle actuator 216 would progresswely drive - v
the handle 44 from open position (FIGURE 7a) to the closed posmon (FIGURE 70). |
* The operation of the lower handle actuator 216 1s generally the reverse of the
operation of the handle actuator 214. Preferably,_-_ _t_he_ upper ‘switch or circuit breaker



supporting the head 186 on the base 54, the nounting neans ‘maintaining a
substantially constant relative position of the abutnment surfaces 188 and
190 on the handl e surfaces 198 and 200 as the handle 42 is driven fromthe
extrenme distal position to the top-dead center position. Arcuate openings
180 and 182 define arcuate 15 paths for t-H® pins 188 and 190. The aﬁ&%&le
pat hs .are coaxial with the pivot axis 184 defined by the pivotal handle 42.
Conseq%ﬁently, the relative position of the distal pin 190 and di stal
surface 200 on 2hepémnreakdP beforamihe lowes tswitchadr! gircuitrisreaker 24hclosest (mrakes))dl e
42 is driven. The constant relative position is such that the pin 190

neit her slides Uhefcby Sperating imaccordance wily the Sopendransitivg, st eby el i mi nati ng

t he probl em of 20 QS| ' o) t4.QN | | in as
the force transmi tteﬁ&f%%ag%tg%éyﬁgﬂ%‘gﬁgu f%@ei@o%‘%%@‘gﬁlf ﬁ-@
coi nci dent W t heompledn@ahné cADk I inCmamititha réctbdes tRistiE Befbeer thé) hafide ARV Ot
axis 184. As the upper handle actuator 214 noves fromthe extrene distal
posi ti on prdgr candibead ¥86 Gveas pins h88 anshl WY aTodthistead, the soanesting rade2 10geserally
handl e actuator_216 is. 25 sinul t aneo, driven.fram.its.extrene proxiJmal
posi ti on progr dREY&SIhE plane SfSymmety 20/, %’ﬁ?t@? P& o??'.hem%?’ﬁ\?&m of
handl e act uat or M | 6| ; I &g
position (FI GUR§I¥ 7a; to ?ﬁ%&%ﬁfg?@%ﬁpﬁggﬁlgéy?ﬁx RJI%@I?%) :q.lf'lé';lbghgper a!tqi%gr%lgf

t he | ower handlis aaranged as aZifink armyeridowévey, fdrethe enost partdhe chmneoting abd @10 of
the handl e actuator 214. Preferably, the upper swtch qr cir u'&_ br eake

- Q- reciprocates, because thecrcylgr path ﬁbﬁ?aﬁwmg)enﬁ@ﬂ@#& iDESa SR
SWi tch or ¢hrcuj. : her. p t ool

accordanc e%wi t hﬁlélﬁg{e? géggélvetztr%aﬁé ?@%&iﬁ &ffg{é)%ﬁém c%“\%g rﬁ&a)l%%i@e qglgt ug?eodrn?g f 93 210
(FI GURE 6) and tBig'moYds@dnbrally lined2diongs eangentiifad armatioheare axis koifGident with

manner that precludes t.vm"stiprg between the handle 42 5 ~ and head 186
(i.e., pins 1sghepivotaxy 1840 Thaseatsibytes of shecennnestingrgd 248 ave gengsaibt present

moves in the pl if'te ggnn%éﬁnmﬁgnﬁcg 2%8&17 Mﬂjﬁg hI’cgrheexaxrﬁ%[‘ec,j Itl?e é‘o%meé%]%rl%h& ilre)ia%nd

pl ane of

210b are disposed symmetrically about the plane of symmetry 227 through the handle

15 42 for avoiding twist between the handle 42 and head 186.
An electrician (or othér operator) has to pump the léver arm 26 back and forth
‘three to four times to turn the crank 76 180 degrees. Turning the crank 76 180
degrees will transfer the power—éonsuming load from a circuit with the normal power
supply (e.g., FIGURE 7a) to a circuit with the auxiliary power supply (e.g., FIGURE
20  7c), and vice versa. The electrician may desire to stay at the open transition position
(e.g., FIGURE 7b) for an indefinite period of time. The electrician can determine

the open transition position by more than one means.

With reference to FIGURE 1, the crank 76 has an outer perimeter 230 that
carries a position indicator. The position indicator on the outer perimeter 230
25  provides a visual means for the electrician to determine whether the transfer switch
power panel assembly 14 is positioned in the open transition position (FIGURE 7b),
or either the auxiliary or normal power positions. The position indicator on the
outer perimeter 230 of the crank 76 is viewable through an opening or window in the
“cover 28. The outer perimeter 230 is divided into four sections, and each section

30 carries indicia. In consecutive order, these indicia are ”NO_RMAL", "NEUTRAL",



symmetry 227 intersects the pivot axis 184 at right angles. The connecting
rod 210 is arranged as a crank arm However, for the nost part the
connecting rod 210 reciprocates, because the circular path of the ball
joint rod end 220 defines a small 10 dianeter relative to the | ength of

t he connecting rod 210. The connecting rod 210 thus noves generally
linearly along a tangent of an arc about amf0axis coincident w th the5pjo8dt
axis 184. Those attributes of the connecting rod 210 are generally presel@
in the connecting |inks 210a and 210b. For exanpl e, .the connecting Iinks
210a and 210b "EMERGHNGCYJ, ayd"NEUTRALY st oH%deﬁd toP theS HomRil zpb

t hrough the handle 15 - 42 for avoiding tw st between: the handl e 4 and
head 186. An cI0SHiON; (OPEA {amsitinm cRuxdliasy apower pesition pudnepEcransition again26 -
~back and forth thrgelto four times to turn the -crank 76 180 degr ees.
Turning the crrg‘fﬁ? 180 degrees wi'l|l transfer the power-consum ng | oad
froma circuit w thaddifora®y Tile cRRWRiarbetinTed tﬁ@czw%hntrﬂs%ﬁay@i}‘fer&c@s fi theui t
with the auxiliary power supply (e.g., FlGU 7c), and.vice versa. The
el ectrici ah neoperhting resistance ofi thedeveraem@ée nAs thalcsadcﬂ@rtumsllSﬂldegreeeﬁgm the -

1 L??Eeﬁb%Aﬁéo??t@n”%m%&‘i%%l@?ﬁ%% Sorilt h SIRIS Touitis opar e el g
IFIHCC].;IU(I?Et ér t'rll'ﬁe pos%i?llzg(r?h?ﬁgl cgt or Wﬁ% eratr'é;((}feggfl eRspr oVl des.

a vi sual - meanuritibrthe tuppere bwitth iofi circuitobraéakerr28 finalydidaks dontact r(epmﬁ)er(u)
swi tch power panel assenbly 14 is positioned:in the open-transition

posi tion (FI GHREW@)’ light resistanse gF aHE)UiquFQﬂ%g t9rthe, beavigst sesistance of af ll‘Bﬁ% u
Th . 6 -
vi gwggiSIet IL]%% Pﬁw [ﬁé’l}or M c?\;lvﬁl{r iver Egogﬁﬁgr(%lﬁ%%z a'délrsl(lrl‘nlgt er

230 is divi ded'elaﬁir@lyfliglft résifthncens, tharlﬁn@xecdauﬁm QMaﬁ@ZlGQﬁﬁﬂyeﬁvdllnﬁltﬁea
I n consecutive order, these indicia are "NORVAL".. ™ NEUTRAL" . -20-

57,981 " EVERGERGvmal ordistahestremes thesefar. nThemqnémsmn ngmspondﬁetonhﬁ mnq;ismer

which the electr1c1an feels i in zone (11)

j'-

The mventlon having: been d1sclosed in connectlon with the foregomg

15 vanatlons and examples addmonal vanatxons w111 now be apparent to persons skilled °

- in the art. The lnventlon is not m]:ended to be hmlted to the variations spec1ﬁcally ;
mentioned, and accordingly reference should be made to the appended claims rather

than the foregoing drscussmn of preferred examples to assess ‘the scope of the

invention in which exclusive nghts are clalmed - N



position, open transition, auxiliary power position, and open transition
again respectively. Additionally, the electrician can feel the open
transition by differences in the 5 operating resistance of the lever arm
26. As the crank 76 turns 180 degrees fromthe position shown |n FI GURE 7a
to that in FIGURE 7c, the electrician feels, in succession: (i) relatively
heavy resi stance steeply increasing to very heavy resistance until the
upper %ﬁM tch or circuit breaker 22 finally breaks contact (opens), (ii)
relatively light resistance gradually increasing to the heavi est resistance
of all until 10 the lower switch or circuit breaker 24 finally nakes
contact (closes), and (iii) relatively light resistance as the handle
actuators 214 and 216 nearly dwell at the proxinmal or distal extremnes
therefor. The open transition corresponds to the positions which the

el ectrician feels in zone (ii). The invention having been disclosed in
connection with the foregoing 15 vari ations and exanpl es, additional
variations will now be apparent to persons skilled in the art. The
invention is not intended to be limted to the variations specifically
menti oned, and accordingly reference should be made to the appended cl ai ns
rat her than the foregoing discussion of preferred exanples, to assess the
scope of the invention in which exclusive ri-@its are cl ai nmed. -21 - 57,981
57,981 CLAIMS: 1. - Apparatus for transferring a power-consum ng | oad
reversibly between a pair of electric circuits, the apparatus conprising: a
par of switch devices respectively associated with the pair of electric
circuits; each switch device having a handl e novabl e bet ween extrene
positions, and the switch devices being disposed such that the handl e of
each switch devi ceapmges

1. Apparatus for transferring a power-consuming load reversibly between
a pair of electric circuits, the apparatus comprising:

a pair of switch devices respectively associated with the pair of electric
circuits; '

each switch deyice having a handle movable between extreme positions, and
the switch devices being disposed such that the handle of each switch device moves

M reversibly towards and away from the other switch devige;

a pair of heads, each head respectively associated with one of said switch
devices and each head having opposed abutment surfaces removably receiving the
handle of the associated switch device between the abutment surfaces; |

a drive input including a grip operable in a cyclical stroke, the grip having a
gripping portion permitting a handhold for manual operation thereof along the stroke;

supporting means, extending between and fixed relative to the switch devices,
movably supporting the heads and grip,

drivable means, driven by the drive input, coupled to the heads for driving the
abutment surfaces against the handles to move the handles in response to the stroke
of the grip; and, _ _

unidirectional means, associated with the drivable means, permitting the

handles to advance and return progressively between the extreme positions and for

* c L M B *




reversi bly towards and away fromthe other switch devi ce; a 'pair of heads,
each head respectively associated with one of said switch devices and each

head havi ng opposed abut nent surfaces renovably receiving the handl e of the

associ ated switch device between the abutnment surfaces; a drive input

including a grip operable in a cyclical sta2oke, the grip having a gri7pg8ing
portion permtting a handhold for nmanual operation thereof along the e
stroke; supporting neans, extending between and fixed relative to the

switch devic gﬁ% } A gﬁ'cg- | il X

driven by th?ﬁaor-l ﬁ'{%k%tﬁ?ﬂ%?%% é%bgéﬁfﬁqgaﬂzgds Qphgpygsﬁﬂﬁé@t ega_ra u%ﬁrr‘éent _
surfaces agadgdnct o€ theadiiVabk rhéangay Baridiepbsitichsdfiteiedifte phenedrente pdsitions. oke
of the grip; and, unidirectional means, associated with the drivable neans,

permtting the handles to advance and return progressively between the

extreme positions and fQr -22 -o o . _ 57,981
opposi ng movenent - 2of tr@’edq'ﬂp%?&?seo%%li WHERFH: i rect i on opposite to the
progressive advan i ek URPbgRriRR R thal Bpcthfing 0 ghip¥end BhebRA al e
the extrene posi-tiqgen%%é}{;&vwe%' e a%par at ug ofa c?éa#iam% \%ier ein: the switch
devi ces are dpeicabefoee dosihg tHeattheyseviwh davice treenyurepthaythe powereconsnming load/i ce
before closing the other. switch device to ,enéur_e that the _Pﬁr-_co&%um ng .
| oad is isol i iselated)fromy theelgetic; Arcuit, 3s5pqiated SHth s3d PN SHICRAGYICHRPIRIR ¢ ch

dovi ce bef or ¢ LIRPE e ol Byl PRSbL R RS Aok 21 9 ot her

switch devic aratus o wherern: the grip

conprises a pivoted lever armthat is operable pivotally between advanced u

and retracted positions. 4. The appar atus of claim1,2 or 3 wherein:
t he uni di recti onal3.meanthe apparams of rcdaimdt oarz vherg¢imssenbly permitti ng .
the grip comprises a pivoted lever arm that is operable pivotally between
advanced and retracted positions.
4. The a_ppar_a_tus of claim 1, 2or3 wherein:
the unidirectional means comprises a ratchet and pawl assembly permitting
rotation of the drivable means in one direction and opposing rotation in the direction
counter to said one direction. | |
5. The apparatus of any of claims 1-4 wherein:.

each h'eé'd includes a pair of elongated pins disposed -in a rigidly spaced
parallel relationship: _

the pins have.out'er surface portions:betweé_n opposite ends;

the abutment 'surfacés are defined by Quter_ surface portions of the elongated
'pins:. L
B the suppbrting means -includes two pair of --space_d flanges, each pair being
respectively associated with one of the pair of switch devices, the flanges of each pair
being 'disp'ose"d on opposite.sid'es of the handle of the associated switch device; and,

each flange has ari arcuate opening siidably receiving one of the opposite ends

of the pins to define such a path _for' the head that the abutment surfaces are _

L
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rotation of the drivable neans in one direction and opposing rotation in
the direction counter to said one direction. 5. The apparatus of any of

clainms 1-4 wherein: each head includes a pair of elongated pins disposed in

arigidly spaced parallel relationship: the pins have outer surface
portions between opposite ends; the abutne®l-surfaces are defined by5nh98er
surfqg? portions of the elongated pins: the supporting neans includes two
pair & spaced flanges, each pair being respectively associated with one of

the pair of syhinfiinedoiiaGabstartiflyfdonsidfSreRitiveFobitifion he hRgIE M@?ﬂn@l@%
opposite sides of the handl e of "the associated swtch device; and, eac

{1 ange has ararammavetdevyzenithe estrémialpbsitioncei vi ng one of the opposite ends
of the pins to define such a path for the head that the abutnent surfaces

are  -23 - 57,981 mai ntained at a substantially
constant rel ative positj,on _on e_hand| es as.the dl es are noved between
the extrene posit i%ns. @%’e a pﬁagugp%;%?'y S}a%tfg?, 8’?5’?%‘1-53 wher ei n:
the drivabl e meansthe deivatsie sneans trighides b cRinkCuating hbdut AGoRtiofAXMinTesponse
response to the stroke of the grip and two |inks, each link having a

proxi mal and t@itbe stroksaf thergrip andetwn Brksygack link hayiag @rproximal and distal endar

path by the carfﬁnk and each distal end is respectively coupled to one of the
heads. 7. e apparatus of any of clains 1-6, wherein: the pair of

sui Loh devi ces ar eugifofinsP R dreivthiAGiANE pai b BeSerkilad Bal 49

nol ded-case circuit breakers. 8. e appar at rms 1-7,
wher ei n: end is respectively coupled to one of the heads.
7. The apparatus of any of claims 1-6, wherein:

the pair of switch devices are one of a pair of molded-case switches and a pair

of molded-case circuit breakers.

8. The apparatus of any of claims 1-7, wherein:

the drive input includes an electric motor for driving the drivable means.

9. A manuall&-operablé switch device coupled to a pair of circuit
oo components; each circuit component having a handle, protruding from a generally .

planar surface, movable between operative positions; the dévice compriéing:

a pair of heads;

each head respectively associated with one of said circuit components and each
head having opposed abutment surfaces removably receiving the handle of the
assoéiated circuit component between the abutment surfaces;

a grip operable in a cyclical stroke, having a gripping portion to permit a
handhold for manual operation thereof;

drivable means, driven by the grip, coupled to the heads for driving the
abutment surfaces against the handles to move the handles between the operative

positions in response to the stroke of the grip; and,

AWM



the drive input includes an electric notor for driving the drivable neans.
9. A manual | y- operabl e switch device coupled to a pair of circuit
conponents; each circuit conponent having a handle, protruding froma
general |y planar surface, novable between operative positions; the device
conprising: a pair of heads; each head respgcti vely associ ated vmtr1(yﬁggj
said circuit conponents and each head having opposed abutnment surfaces’. —
renovably receiving the handl e of the associated circuit- - conponent betmeea

G o ng por ¢ on + & s AsenpE REFBR¥ich Py nad bR ph K ot
dr i vabl e Meangombha iy réiBdaBly fxedoilboniship omovsblp sapsorting s guip agdt he

abut nent surf agal nst the handles to nmove the hand] es betvveen xtaﬂ
operative posimdvably suppoeting e headst h@hsthaék@eoheﬂdﬁemgm%ﬂ 2 b 4 -
57,981 a base, assenb ed toget her e of the -
circuit conpof SFﬁt%“tlrﬁa&‘ ?@ngglé %i 3‘?% é@%pﬂ"% i%;é{‘g%%g%rtl ng
the grip and %@&%BW o4BBAN.ti.ng the heads such that the heads maintain a
substantial |y tonstant relative position on. the handl es as the handles are
driven between the operatlve p05|t|ons 10. - "The-.device of claim9,
wherein: the grip cqonprises pi vot ed ever armthat is operable pivotally.

bet ween advanced adf- retm’&cﬁeé‘lferﬁfﬁ% Svhergin:  The device of claim9 or

b dry Spaced par 3 orPrEri %%?#We?ﬁé"%!a%@pﬁf%% BT PRRRE osfrnone

bet ween opposadvaneédiand retracted positions. -

11. 'The. devicé‘ of claim 9 or 10, where.in.

each head mcludes a pair of elongated pins d1sposed in.a ngxdly spaced
parallel relationship; o

the pins have outer surface portions between .opposite ends;

the abutment surfaces are defined by outer surface portions of the elongated
'pins; | _

the base includes_ two pair of spaced ﬂanges, each pair being respectively
associated with one of the-_ pair of circuit components, the ﬂ_énges of ea'eh pair being
disposed on opposite sides of the handle of the associated circui;t comporient; and, |

each flange has an arcuate opening slidably receiving one.of the opposite ends
of the pins to define such a path for the head that the abutment surfaces are

" ‘maintained at the substantially constant'relatiVe positions. on the handles as the"

handles are driven between the operé.tive positions.
12. The device of claim 9, 10 or 11, wherein:
the drivable means includes a crank and a ratchet and pawl assembly

' permitting the crank to turn in one d1rect10n and opposmor turmng of the crank in the

* direction counter to said one dll’CCthl’l

13. The device of any of claims 9-12, 'wherein:
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t he abutnent surfaces are defined by outer surface portions of the

el ongated pins; the base includes two pair of spaced flanges, each pair
bei ng respectively associated with one of the pair of circuit conponents,
the flanges of each pair being disposed on opposite sides of the handl e of
the associated circuit conponent; and, eacjsflange has an arcuate oquégp
slidapty receiving one of the opposite ends of the pins to define such a
path Tor the head that the abutment surfaces are nmamintained at the

substantially cons L elativ itions.on..the handl es as.the handl es are
driven between the%%?% ia\%éhﬁglseﬁ?i%cﬁﬁgﬁﬁgunfﬂ@pﬂ%f’?sccémmmﬂgﬁ%@,a@6" or
11, wherein: bhéircuit inRPupter® Afair GFholed-caseCdiriult 8skefs, 'afiair 16 mBlAdRAW
assenbly permtting the crank to turn in one direction and opposing turning
of the crank $witehes, and 2 pair ofimotaroatactags.sai d one direction. 13. The

devi ce of any of clains 9-12, wherein: -25 - ' :
57,981 the base is attachable to a pair of circuit conponents conprising

one of a pair of chfcui taphivai Fot ﬁﬁn-ﬁagg hwverad 5 aferst '
breakers, a pair of nol gg-case swﬁlt%c es, 'E?ldeaopalr ?Ormt or ?{?ﬁl’tﬂé%?egrs.
14. Appar at two €lectricrcameaits;rthe appasatpoeemprisingum ng | oad reversi bly between
two electric circuits; the apparatus conprising: tw switch devices,,

respecti vel y assoct%Q sWighdsvices refRecHyey associated wWith: the thoselectrig qiycuits)
relative to e ?os%&%{e&raﬁﬁ%@’%f:ﬁgth%?yi ce having a handl e pivotal between
ons eads,

operative posi , a parr of’ each head respectively associated
wikth one of the tweachwwih déeict tavingathapdlRpihetalbdt@eégpepRpRSRAitiart ment

surfaces renovably receiving the handl e of the associated switch device
bet ween t he abut neapaig gf heagdsseach head respectively associated with one of the two switch
devices and each head having opposed abutment surfaces removably receiving the
handle of the associated switch device between the abutment surfaces;
a grip operable in a cyclical stroke, having a gripping portion permitting a
handhold for manual operation thereof;
drivable means, driven by the grip, coupled to the heads for driving the
abutment surfaces against the handles tq move the handles between the operative
positions in response to the stroke of the grip;
supporting means, extending between and fixed relative to the switch devices,
i..« " movably supporting the grip; _
two pair of spaced-flange portions, each pair of spaced-flange portions
respectively associated with one of the two switch devices, the spaced-flange portions
being disposed on opposite sides of the handle of the associated switch device; and,
each flange portion having an arcuate opening and each head being coupled
to one pair of spaced-flange portions at the arcuate openings such that the abutment
surfaces are guided in an arcuate path about axis that is coincident with a pivot axis
defined by the pivoted handle of the associated switch device.

15.  The apparatus of claim 14, wherein:
the switch devices are operative such that operating the grip opens one switch

device before closing the other switch device to ensure that the power-consuming load

* c L M S *



a grip operable in a cyclical stroke, having a gripping portion permtting
a handhol d for manual operation thereof; drivable neans, driven by the
grip, coupled to the heads for driving the abutnent surfaces against the
handl es to nove the handl es between the operative positions in response to
the stroke of the grip; supporting neans, €26 endi ng between and fi xed7,981
relative to the switch devices, novably supporting the grip; two pair of __
spaced-flange portions, each pair of spaced-flange portions respectively \»
associ ated wi t f S
bei ng di spos edigc}gagtggofgr?ghés:é%ggwo?l f?.rhtjiﬁbEﬁF:g \gifa& ﬁigadgi;egsg@ #Cgt]&? K'Fsé\(/)\nﬁétfgﬁn
devi ce; and, misfdrltanhﬂaelpcrrrc|ctmuinassongtethwahtsaldtmhermritchgleaicd each head
bei ng coupl ed to one pai r of spaced-flange portions at the arcuate openings
such that the abutnent surfaces are guided in an- arcuate path about axis
that is coincident yth &P pi vot axi s . defined by t he pi voted handl e of the.
associ ated switch devi cem"©18PParatyg ofpsdeim U4 of 15/ awhereiln: wherein: the
switch devices are ﬂi@fg[’rﬁi bo&a S48 pivatedoROERAIN ShdthiS ogétaaleolfwaauw&mantch
devi ce before closing the ot er svmtch device to ensure th

power - consumi regivanced and reﬁ&tedposmons _ - . . 97,981 is isolated
fromthe electric circuit associated with said one switch device ‘before
transfer to the el ectrlc circuit associated with said. ot her -switch devi ce.
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16. The appar at us [ r 15, the grip conprises a :
pi voted | ever armt i's hg %B Bf')'és 8? Brh 4b&t5v\%"ér:f-%ao"¢!ﬁﬁéw and..r et ract ed
positions. 17. Tiuacnnﬁadahaﬁddafaghalm dléngated Pins ?dyaerxﬁlmnganylsfa
includes-a pair of elongated pi ns sposed |n a r| g| dly spaced par a IeI

rel ationship; parallel relationship; - .
the pins have outer surface porttons between opposrte ends
the abutment surfaces are defined by outer surface pomons of the elongated
pins; and, . .
the elongated pins have opposite end portlons that protrude into the arcuate

| opemngs in the ﬂanges

18. The apparatus of any of clalms 14-17, wherem. . |
the dnvable means includes a crank turning about a rotatlon axis in response

to the stroke of the grip and two links, each havmg a proximal end and distal end;
 and, - , ' '
the proxnnal ends are dnven in circular paths by. the crank and each distal end

is coupled to one respective head.

19. The apparatus of claim 18, wheretn
the dnvable means mcludes a ratchet and’ pawl assembly pemuttmg the crank
to turn in one direction and Opposmg turmng of the c_rank in the direction counter to

said one direction.
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t he pins have outer sur\f ace portions between opposite ends; the abutnent
surfaces are defined by outer surface porgyons. of the el ongated pins; and,
t he el ongated pins have opposite end portions that protrude into the

ar cuate openings in 00 f TABGPParall of any'dt HIHA'IALIS (Bl Womiichlad! ™
14-17, wherein: the drivabl e_grrgans incl zdes a crank’turning a o&%gga
rotatt.on axis in resfitnswo tswitchedevicask compriseh one rorptves dnolded-tiseksircuggch

havi ®g a pr oxi st al,.end: and, .t he proxi mal ends are driven in
circular pat hsngy ' h “@52"5&“§%°‘88@ﬁ*58i%‘f@e%nd is coupled to one
respective head. 19. The apparatus of claim 18, wherein: the drivable
vmeans includes a ratchet and pawl assenbly permitting the crank to turn in
one direction and opgbsi né transfersyitch mechapisemibstantidily b hereini descrdtsednt er t o
.said onegdirectQn. - - 20, The aratus of any of clains 14-19,
“furt her gorrpri s?ﬁ@:”feﬁ%“?ﬁ“é%‘icmpw}%@?%ri se one or two nol ded-case
circuit breakers and of two nol ded-case swi tches. 21. A transfer switch
mechani sm substantially as herein described 5 with reference to the
acconpanyi ng draw ngs. 1111111-111111 1111111111112121 * C L M S *
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