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_ THE | NVENTI O\I 1. Field of the Invenfion [0001] The present .i /3ntAN00%s.

dlrected to arail vehicle and, more . particul arly,_ to-a | ock-.on device for

securd ng a ra| 1 vehicleito d- gui de- beam and- for. coll ect i ng el eet ri.cal
- griound.. -2.: Descri’ ptlon of “‘t he=P&i or--Art. 1 0002] . Currently, a.rail-
.vehicle- travel s.on.a gui.de. ' way .conpri:sed- of .a:.flat: surface. and- a gwde

beam The:rail vehitlie fides on the ftaf surface on.a set of tires ‘and.is-:

-_'gurded ‘al ong“the path of travel dictat ed by thé guide beam by gui de wheel s’ -
“The ' gui de wheel s ar e- p05| tllﬂlﬂﬁg‘r I r an-outer surface”. -
. of a: flange of-. the gui.de ‘beam e?Quevg%ﬁg%gelfdgﬁd o]\jl\g?lclg?ps of the flanges-._ '

- Thé gui de. wheel s engage t.he: % : - L gui- dance Nei t her .

‘the tires, the gui-de wheel s, = 3 : FFovi de a secure .
' attachrrent of the:.vehicle to the gw de beam Onl Y. graw tational ".forces-act- .
t.o retain thelyvEleddofthenvehtiomui de way: and i'n- engagenent -wit h. t he gui de .
beam . " Therefore,. nothing. prevents thé rail vehicle fromj.unping off of..

the. track -and/or rolli [mo1PVeThdiprekdnd ietionvis@ivectaiodd siilhdbicle and, 3nore
‘ot’her phenomenon. (OOOSPD A .ground collector including a. carbon brush I s'

-attached to t 1cﬁ’l§€¥j§%,€ frogk%‘ﬁ'de%fce l%fgehhgmfgqrarllh\?elﬁelétt@wguﬁle @eaﬁfranﬂjfﬂr -

'ext r usi on WI t

- collectmg electncal ground

- 2 Descn thIl of the Pnor Art '
; [0002] Currently, a ra11 vemcle travels ona gu1de way compnsed ofa _' 0
- _' ﬂat surface and a gu1de beam The ra11 vehxcle ndes on the ﬂat surface ona set of tlres: s
h .and is gulded along the path of travel d1ctated by the gu1de beam by gmde wheels The -

i gu1de wheels are posmoned honzontally and nde on an outer surface of a ﬂange of the . 3

- 'gtude beam between upper and lower l1ps of the ﬂanges The gulde wheels engage the_ T

| gulde beam for d1rect10na1 gurdance Ne1ther the tlres, the gurde wheels ‘nor any other L
. structure prov1de a secure attachment of the vehlcle to the gulcle beam Only grav1tatxonal '
_ forces act to retam the velucle on the gu1de way and m engagement w1th the gulde bearn :
S Therefore notlnng prevents the ra11 vehtcle from Jumpmg off of the track and/or rollmg .
.- over dunng h1gh wmds an accxdent or some other phenomenon. _.
[0003] A ground collector mcludmg a carbon brush is attached to the-: E
| yehlcle to collect ground for the system An alummum extrusxon w1th a copper track is -
o ' mounted on top of the gmde beam Imt1a1 mstallauon of the extrus1on and track is costly |
_In use, the carbon brush moves along the copper track to collect ground The carbon- ‘: .
'brush wears easxly, especlally when the track gets rusty Thus, the carbon brush requues'

L a s1gmf1cant amount of mamtenance and/or replacement



A

n.'._t he track gets rusty. - Thus the car boh br ush requi:rés; i+gni fi cant. “amount:. of;. L
" rai’nt enance: and/ or’ repl acement-.. ‘as"- ,-% ~ SUMMARY CF THE: 1| NVENTI N [0004] - '
s an’ 0b1 ect ‘of “this i'‘nvention. to provi de-a ‘device that secures . the rail

unted on top of ‘the gurde beam' Initial installation of t he extrusion
~and: track is.costly. .ln.use, -t he’ carbon- brush nmoves,_ al ofng -t he copper .-
*track . to’collect’ ground “The. carbon- . brush; wears easrly, especrally mhen

“vehi cl.e 'to; the. guide beam'i.n. order to. i nh| bi ! vehi €l & track j urrpl ng-.and/: or

rolt - “over ~during hrgh wi nds, SAVMA ‘
Hl S anot her - obj ect. of " th| S. |nvent|on to provr de a device for .the

“-col 1 ection. of” ground. [[@@ ‘@Jl Reea ol étﬂ'oYthrH‘@w@ﬁﬁ&rW@hﬁéedeﬁcémt(se@ﬁres o
. dévice for. a-rail - vehicle.
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ONheronenon. [0005]

.Thi's . devrce not only secures:the-rail vehicle’

~invention-includes a nenber and-a groundr ng.pad. A first - end of - the rrenber T

i s-confi gure@VdeW&:}@Ehé‘Gﬁ@daﬁéccadegbl%é eFPB‘?FPnEﬁnWhe rail "vehicle: - The -

- groundi.ng .pad is attached to-a- second.end of ‘the srenber.’. :.. Thé groundi ng'.'
“pad ..may be attached tq0DDS] niidarothen objegt ofithistinventionite pmvaiefacﬁewce forthe .

‘collecting .. ground fromthe gui de- beam during~use. -[0008] - A par roof +o

: lock on devr Q,gﬁeétﬁmldfsgt.&[dded on the veh| cI e, such that

[0006] Accordmgly, we have developed a lock-on devrce for a rarl
o veh1cle Thls devrce not only secures the rail veh1c1e to. the gurde beam to mh1b1t vehrcle e

track Jumpmg and/or roll over, but also serves as a ground collector - .' '. S

[0007] The lock—on devrce of the present mventlon mcludes a member-' 3 _ S

and a groundmg pad A ﬁrst end of the member is conﬁgured to be connected to a gulde . -
ﬁ'ame of the rarl velucle The groundrng pad is attached to a second end of the member .. :
R . The groundrng pad may be attached to the member in any locatton surtable for collectmg ':. -
A _: ground from the gurde beam dunng use.’ | | _ | .
[0008] A parr of lock-on devrces is mstalled on the vehrcle such that -
: N .' _one rs located on each srde of the gurde beam Smce the lock-on devrce is attached to the L
gurde frame of the vehrcle and engages the undemeath of the ‘guide beam, any force' -
| tendmg to tlp the vehrcle w111 cause the lock-on dev1ce to “gra ? the gmde beam The o
} :relatlonshrp of the gurde beam and the groundrng pad prevents the vehrcle from trppmg
_' Thus, track j Jumpmg and roll over are 1nhlb1ted | . | -

BRIEF DES CRIPTION OF THE DRAWINGS

[0009] F1g 1 1s a perspectwe view of a lock-on devrce,

[0010] F 1g 2isa front view of the lock-on devrce of F1g 1 mstalled on

a rall vehrcle, and



one is |ocated on each-: S|de of the QU|de béam'. Since the | ock-on device
.i"'sattached to the :-guide frame of  the. .vehi cl-e and -engages. the underneath
- of the gU|de beam’ any, foree’ tendtng to tip the vehitle wll cause the.
-flock on -deviice to "grab" the: gU|de ‘beam The' relatlonshlp of . the guude 0
.pbeantand t-he’ groundlng pad prevents - thd: Vehlcle fronttlpplng Thus track -
.j unpi ng tand rol.l. bver are . nhi bit ed, . BRI EF -DESCRI PTI ON OF ' THE . DRAWYNGS ”'~"”
. [-0Q09] Fig. 1. is. a pers ective viewof a.-lock-on device; -[0010] . Fi-g." 2 |s

a front V|em10f t.he IodB

.and 3. [ 0011]" Fig: 3 is a Pottomschermtic i-ttustration of several
~lock-on, devieeiess fFigi Dinstalledsh akdiBdedlea rail vehi cl e DESCRIPTION o THE
" "PREFERRED EMBODI.MENTS [0012]- Figs: 1-2. |IIustrate a Iock on devi'ce 10 -of - .
- the present invention Dﬁ@ékd’h‘lOWéh"l‘I-’@l’l{E? ) ShikRE Jon gui de’ vvays '
“havi ng. QU|de ‘beams . to OrTect t e vefrr ¢l F R deiloe ‘i'ncl udes ‘a.

. menber 12 and a groundi 14 - A first end 16". of the menber  12-is. .
configured.to be conned &g]tﬁt 3:1&‘ I&ﬁud%trﬁt?all&‘:k&!l‘é@’é@ @f th e_a,presgntgrventggn

- .vehi cl e 56. The ménber 12-is pref erabl y. const.fucted of- steel. The gr ound| ng
. .pad 14 is aferaeseeuithi caih velicies thatmifleldh gaifle ways hmnigegmde?beaiﬁtsetogdrmndte’lg
pad-14.is preferably - attached to the nmenber-12. such. that the groundi ng

pad: 14 may bechiclenVEik IbEIe6h HbHce HEINRGY a digmbéslllﬁﬁeaséaﬁﬂﬂulﬂadrl‘apﬂ first &{d o
-_.repl acement. ' The grounding .pad 14 may b

16 of the member 12 is conﬁgured to be connected to a gurde frame 64 (see F1g 3) of a L - - .

. rall vehrcle 56 The member 12 is preferably constructed of steel The groundmg pad 14 TR

. 1s attached to a second end 18 of the member 12 The groundmg Pad 1 4 is Pl'eferably._' ..

Obl] dadlg.ckisont bbttgm schemstiaillustration ofisavaral lmkhmml ef i

_ attached to the member 12 such that the groundmg pad 14 may be removed from the ' ; L

' member 12 as necessary for repalr or replacement The groundmg pad 14 may be ORI

' | attached to the member 12 in any locatlon sultable for collectmg ground from a gurde-
| beam 44 dunng use. The groundmg pad 14 is preferably constructed of a copper alloy,' S
' :. " but other conduct1ve metalhc matenals may be used S | o
o | . [0013] The member 12 preferably mcludes a ﬁrst portron 20,2 second':“ : 3
i _ _- portron 22, and at least one spnng assembly 24, The ﬁrst portron 20 mcludes the ﬁrst end - B | .
| 16. that connects to the gurde frame 64 The second portron 22 mcludes the second end. | L |
18 to whlch the groundmg pad 14 attaches The at least one spnng assembly 24 S
' mterconnects the ﬁrst portron 20 and the second portron 22 and brases the groundmg pad -
' 14 agamst the gulde beam 44 in order to ensure that the groundmg pad 14 properly ."-
- engages the gu1de beam 44 The at least one spnng assembly 24 may mclude a bolt and B
,- ._ nut 26 to ad_]ust the tensron in a spnng 28 of the at least one spnng assembly 24; .

[0014] The member 12 may also 1nc1ude a thrrd port1on 30 In th1s _

o embodrment the at least one spnng assembly 24 is posmoned between a ﬂange 32 of the -



attached to the rrenber 12 i n any Iocatlon smtabl e for collecting ground
-froma.guide" beam 44 during.use. The. groundl ng pad .14 is preferabl Yy

wconstructed of: a copper- al:l QY. “but ot her ‘copduct i ve et aldic material S 'ha_y

" be: used: . {0013] - The krerrber 12° preferably includes- afirst. sporfion 20;. &

":,_"_-' seeond portlon 22 and at’ Ieast one~ sﬂ)rrng assenbl y- 24: . The fi- rst portlon'
-20..i'hcl'udes  t-he “fi- rst end:".16; - t’hat ‘connects to thée gujde-frame 64. The "
““segond portion. 22 i hcl udes: t he second-end .18 to: Whl ch :the: groundl ng -pad -14

attaches. - Tirst purtiore26 tnda ﬁmgvammgeaaﬁu porfién 22. THE SéceRMPeEbE 20 Ferttidr st -

-por:ti on 20 and the second pertion .22 and biases: the groeundi.ng pad. .14:

‘agai nst the" gﬁélg@e beas

~_properly- “engages st he, g#ﬁidqgeam &p’r{?olrﬁfﬁﬂ{cﬁrdg%g? E’bélgg%rg{r%% E:egqgggé‘%%ﬂab]lﬁ4 o

- may i hcl ude a_bol't nut 2 adj tension in.a’ spring 28 of the .
‘at_ | east one! gtﬁrarnﬁl %@Wﬂya LFW f TSIPhégr?éﬁ’b%Fecﬂ?Qd PeTtioRl o Theslotidba . -

-'-.__th1 rd portlon 30. :In.thi-s: enbodi nent, -t hée at-.| east one spring- assenbly 24 . - .
i s positi onede‘vﬁtﬁﬁé@?ﬂiw 3] @mgﬁrstsutdiacettﬂﬂe)f the skcbnd portipn22i Ghe Hrdaguttion 80 ange, .

34 .of the second portion. 22, The second’ porti-on 22-further.. i'ncludes . a.

- sliot . 36" and tiisttdched, chsir donQBatiai Ao o tie KRy m%i%n%rtﬁttqy 56&1:&&&3&1% -

|nsertable I'nt.o-and sl deabiy nmovabl e within, the sl.ot : 36 of “the secon

| face. 4D he
e o e .Tgﬁ”%% AgacE 42 LR U ¥5nd E&ﬁé%%“s%ﬂ%‘{“t’kh%ehs SR porton 52 e i

th.eflrst i s positi.oned on.

: | h 0'th L
Cotond sor abESHRG ahEpdBEn Al s b BBt o e v Be ot

portlon 22- petween.t he first portlon 20 and the third portion 30. .The key
38 sI i des Wi {”ﬂpﬁm;lwéng;ﬂmspnng 28 to vary in tensxon thereby b1as1ng the groundmg pad 14

\ N .. agamst the gurde beam 44
| o | [0015] Refernng to F1g 2 the gu1de bearn44 is typlcallyahonzontally_'. S
o placed I-beam ra11 46 havmg opposed ﬂanges 48 connected by a web 50 One gulde :-‘.'
wheel 52 engages an outer 31de 54 of each ﬂange 48 The member 12is conﬁgured such
L that when mstalled on the ra11 vehlcle 56 the groundmg pad 14 engages a lower hp 58. o
R N of the ﬂange 48 of the gmde beam 44 In use, one lock-on devme 10is attached to each_ .
- _' s1de of the gu1de ﬁ'ame 64 at an approx1mate rmd—pomt between the gutde wheels 52
- ) thus pos1t10mng one lock—one dev1ce 10 on each srde of the gulde beam 44 as shown 1n
- Flg 3 X | . : :
[0016] F1g 3 isa schematlc 1llustratlon of the rail vehrcle 56 havmg o
four Iock-on dev1ces 10 mstalled thereon This 111ustrat10n is for demonstrahvepurposes
B only to show the relatrve posmonmg of the lock~on deV1ces 10. The 111ustratxon is not
.' to scale and may contam some maccuracles | | |
| [0017] Refernng to F1g 3, preferably, four locl.c-on.dewces 10 are | | T
N utlhzed w1th the conventlonal rarl velucle 56 that mcludes four ttres 60 and two gu1de | B

) assembhes 62. Each gmde assembly 62 mcludes a gulde frame 64 and four gurde wheels



.36 permtting the spri ng“28 to vary in-tensi on,-,. t her eby bi asing the

;groundl ng pad 14 ...against the guide beam 44. [0015] Referring to F| g. 2,

_the guide beam-44. |s typical ly a horlzontally .pFaced I =beam r ai
“havi'ng- opposed : f1 anges. 48 connected by_-a web 50. .Ore’ QU|de “wheel 52
;.engages an-outer- si'de 54 -of “each- flahd%'ﬂB "The | nenber 12 s conflgured
“'such. that ~.when |nstalled on.theérrail vehicle 56, t he ‘groundi ng pad’ 14

’ :-engtages a Iovver Ilp 58 .of the fl ange 48 .of" the -gui-deheam 44.-1 h use;: _ohe__-__:_.-""

. tock=on :device 10 i s attached to- -each .side of the qui de frarre 64 at an-
~“appr oxi mat e - ieRopEEwed e Frgaga thmudegbﬂwmeted ir5@ guide way 66 which thegaiine
“.1 ock-one: deV| ce 10 on .each side of the gui.de beam 44 as shown 'in: Fig. 3:
[ 0016] Fig. 3ehislesS6stedvelsniOne guidetsienttly 6P istbcdtibndankich\eali68 be&fétiaxltwhag

four: Iock on devices 10.i nstal | ed thereon. This .ill ustratlon is for .
denonst r at i VegRHoROSAS Fodid Shas Elﬁ{ﬁﬁ | h
- t'ock- on:devi ceg fo Thsesl ust a(%l%n |sﬁe§§t2 e antéé%a@y%glgf){saé)n%one

'.|naccuraC|es 017 erring.t.o refer ny, four - o K- Qn deV|ces__;li
10 are utmez% R %‘F?fﬁe 1&8&38%9%@#1?%41fdma guléeaeﬁatv &l &8 opgur -
tires- 60° and :two gui de ‘assenblies 62.- Each gui de..assenbly. 62 i-ncludes a- ..
- .gui de-frame ©arahl CKmrdegupsjbO insteedorbthesal vehndle Qﬁtasashotmn mé‘lg;agcmdlbek-gnl de

" beam 44 :tocated in-a gui de way 66 onwhich.the fail-. vehicle 56 travels. One{'.'

:--'l'gw de assenbldpviéR10 & positiohedlon eh SRRAT e %n@é%fratle b Betwabh thedtide Wheels2( TOT e_ -
‘or . 1ess than two' guide assenblies 62 may-be present on the rail . vehicle
. 56) . preferably substanually at the nud-pomt between the gu1de wheels 52 The ﬁrst end 16' '
RO of the member 12 is attached to the gu1de ﬁ'ame 64 such that the groundmg pad 14 o
- _. engages the gmde beam 44 at the lower hp 58 of the ﬂange 48 The ﬁrst end 16 may be | T
L attached to the gulde ﬁ'ame 64 by any conventlonal attachment methods for example -' |
L .:f bolt and nut l | P | | | S
[0018] Onee the rall veh101e 56 is posmoned onto a guxde way 66 the ' ._' :
- 'present mventlon mamtams the rail vehlcle 56 on the gulde beam 44 durmg h1gh wmds N -' a
' an accldent or other phenomenon that would tradlttonally cause the rall veh1cle 44 to
: ' Jump track and/or roll OVer. Th1s is accomphshed by havmg a lock-on devxce 10 mstalled. o
'_ . on both s1des of the gulde beam 44, The lock-on dev1ce 10 on each s1de is connected to -
- the rall vehlcle 56 through the gulde frame 64 and engages the lower l1ps 58 of the'.
ﬂanges 48 through the groundmg pads 14. If somethmg were to exert a force on the ra11 o
'. vehrcle 56 to tend it to roll, tlus conﬁguratlon and placement of the lock-on devxces 10
prevents any dlsengagement w1th the gmde beam 44 A force to the left would tend the '

j rall vehmle 56 to t1p left whmh causes the lock-on devrce 10 on the nght to grab the

' _ ﬂange 48 of the gulde beam 44 to prevent tlpplng, and vice versa..



L

| east one pair of Iock on deV|ces 10 is- |nstaIIed on. each gui de assenbly
»62 G ven one palr of | ock-on devicés 10" installed on the rail vehicle 56
:asishown:in Fig..3,. one lock-on. .:devi-ge 10:is: p05|t|oned .on each:si:de-.of.
F?'he QU|de frane: 64 bet.weeri -t-hé" gu1de wheels 52, preferably substantlally
coatz the m-d- p0|nt bét ween. the QU|de mheéls 52.- The first efd 16 -of /t'he

.'.-__nenber 127i's  attached to the gui de. frane 64 such t hat“:t'he- ‘groundi: ng ‘pad 14

owhengages the QU|de beam 44 at t he | ower Ilp 58 of - the flange 48. The::
?fflrst end 16. nay. -bé ?béﬁghed to. the PUIde frame 64" by any conventlonal - gf
attachfent  net hads; : for mpl During,rail’ yghicle 56 traysh gthe  subsfertiallyeconstant - - .
vehicle .56- i's. pQS|t|oned ‘ont:0".a gui-de. way . 66,.. the -present .invention Soed o
. maint ains- t hengagementbf theegrbnding pads b wdih thegmwbeaﬁuﬂuﬁﬁoﬂd&ha buesof an .-
.- acci dent or other. phenorenon. t hat would. tradltlonaily cause the rail . )
vehicl e 44 tgrodnblff&ﬂhé ?gfe,ﬁnd/ or roll. over. This: i's acconpl i shed- by havyi ng S
.a. l-ock- on device 10.installed - on both- S|des .of the: gulde beam 44, The : - . = -~
- Iock ‘on device 10 on'e _ con ecte th vehicl e 56 through;"
- therguide franmg 64 and%@t@ g’gy ﬁrlyguln alhﬁéh@'g sgtl h‘Bth"’r?ré Hisb whalg the o
;'through the g}oundlng pads 147, ' - [f sonethlng were to-:exert a force on. the-,fh
rail vehi-cl PTSRPIRS QSE%HIQDtSGES(ﬁDrthmdetallm%rrc@nmbgdmmtsmf themtesshtiowention, of -
the-l ock-on devi.ces. 10 prevents any disengagenment wi-th the guide bean144
A.force to tmedif@auomoaddiudmnmddhangesamghwbﬂmsde&h&@tot\@ltﬁdd@dé;ﬁiﬁng/m:ﬁfﬂhe L
--causes. t'he -1 ack-on .devi:ce 10. 'en the". right. to grab the -flange. .48. of- the'
gui‘de beam’ Agb,ﬁpalm,ﬁgg@gfﬂlbmeﬁgmand vi ce versa. [0019].. “During rail . :
-vehi cl-€-56 travel e:substantially constant engagenent of the groundlng- '
hjpads 14 mnth the QU|de bean144 provtdes a'’ source of S

y



ground for. the system. [0020] It will be understood by those skilled in

the art that while the -foregoing descri ptlon set—s—f—ett_h_l_n_det\zﬂlﬁ

._--pteferred ‘enbodi ment's - of -t he- present i nvention, di fications, addi t i ons,. ;o
and changes i ght-- b.e rrade ther et o* Wlthout deparryO

. scope of the lnventlon | D =T

S AT DA III'I"I I'II , IIIIIIf‘IlT'llslll* I

LT

ct ai m 1' ' A Iock on deV| ce fora ral | wehict e having.. -} east one pai r of

-gui de. wheel S; -ofe gmde wheel - at t ached taq opposed Si: des of "a ‘guide: frarre -

~and_‘engagi'ng- I—ﬂﬂﬂtsed sides ‘of ‘a gui de, bear ‘conprising: ‘a menber having a. .- .

?'~f| rst. end and a second:end,: the first end- conflgured to connect t.o'fhe

guide frame; " and - a gr outidiAnlpokash devicedbE riDvénite BOGERG: RES AOGaRNARARY & -
| ower - surface of. the gui de beam- 2. The |ock-on device accord| ng to clai m-.-'

L, further | nghidd ng la%mt@mep BfachePld el S i haliabiang agak

devi ce i n substant’i constant . engager e®gul eam
l.ock-on dev1 cte acc in m 2, wherein the. sprl ng assenbl y." '
- adj ust abI & °‘T‘?fg &?fc‘% aﬁ‘é"&@@ﬁf‘l&gng to cI ai'm 3, - wherein:

' NI ._' _ amemberhavmgaﬁrst end andasecond end the ﬁrstendconﬁgnred to;- |

"':.-connecttotheguldeﬁ'ame and o

The.'._ P

a groundmg pad attached to the second end and engagmg a lower surfacei B

- ofthe gmdebeam - |

2 The lock—on dev1ce accordmg to- c1a1m 1 ﬁn'ther mcludmg at least one - . .

- p spnng assembly that blases the lock-on devme in substantlally constant engagement w1th _ L

- _.[,j".the gmde beam

s 3._-"I.'h_e. lock-on device acc'ofding to claim 2, _nvherein the spt‘tng assembly.

-is adjustabtei.- .

4 The lock-on dev1ce accordmg to ctalm 3, wherem
the member mcludes a ﬁrst portton a second port10n and a th1rd portton,
| _ 'the first port10n mcludes the ﬁrst end, .
. the at least one sprmg assembly mterconnects the ﬁrst portlon and the
. _ . second portlon | |
o -‘ the second portlon mcludes the second end and a slot
the th1rd poruon mcludes a key removeably msertable mto. and shdeable E

w1tlnn the sIot



-

the member includes a first portion, a second portlu.., and—a—third—porti on,
~the first portion includes the f.i.rst ‘end;.” the at-.l.east enpbly -
B '-=_|‘nt erconnects the first -por.tion- and- the': second por t n]ﬁ @H ﬂ@j@iﬁorh on{._-:_::
n S

"
T

" “i-acl-udes- t he second end ‘anda slot, . the th| rd portlon
: rem)veabl y 1 nsertabl e | nto and sI | dea—bISe WI t h| n the sI ot,

S el RERRIT R ItIttIIIIlIItI-"'-5' :

'_-‘VI 1 IIIIJIIIIIII C L M S the key is |nserted i'nt o't he sl ot* on..” .
~a first-surface of- the me«kewim&t&%thtetaetoﬁalﬁrrétsﬁﬂaée'o@theséc&ﬁ?aﬂfdneﬂtet0 '
the first portion that is adjacent. at -a second surface t he econd-. -

- portion, whergb e ke t u5| the firs
e herEiN pblifodiEY elegf’e‘ﬁiam e‘ﬁ]‘é{]?‘t}ﬂ%ﬁ’a?ﬁea &EBht e %&?ﬂftﬁ’t. g
-an-. |ncrease or decrease in- the tension’in the at |east one sprl ng SRR
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