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1 | NTERLOCK SW TCH TECHNI CAL
Fi ELD OF | NVENTI ON ' ~ The present invention relates generally to
i nterl ock ches and-nore particularly to a double po#gﬂﬁ

that can be codﬁ?éﬁa ¥ a circuit card assenbl y w thout M&
har dwar e.of sol deri ng. BACKGROUND ART -There are many
types of interlock switches avail abl e 10n the market today that are
utilized in many applications such as circuit card assenblies.
These switches utilize a variety of basic switch configurations
whi ch typically requi re additional conponents to achieve a

nMei nt enance position and a wi de range of actuatlon di spl acenent to

acconnndate application tol erances.

INTERLOCK SWITCH

X D 0 T
The present invention relates generally to interlock
switches and more particularly to a double pole switch
that can be cdupled to a circuit card assembly without
5 mounting hardware or soldering.

BACKGROUND ART

There are many types of interlock switches available
on the market today that are utilized in many applications

10 such as circuit card assemblies. These switches utilize a
variety of basic switch configurations which typically
require additional components to achieve a maintenance
position and a wide range of actuation displacement to
accommodate application tolerances. '

15 Interlock switches used in circuit card applications
must be capable of operating in three distinct positions
known in the art as the maintenance position, the normal
position, and the actuation zone or position.

When the switch is set in the maintenance position,

20 it must be capable of remaining in this position until it

. is manually moved intc one of the two other positions.

A switch that is set in the actuation zone or
position must be capable of returning to the normal
position from the actuation zone or position described

25 - below, when actuation forces are removed from the switch.

. : The switch must also pass through the normal position when



15 Interl ock switches used in circuit card applications

nmust be capabl e of operating in three distinct positions known in
the art as the nmintenance position, the nornal . posi tion, and t he
actuation zone or position. When the switch is sef 9@%&%
mai nt enance poWVePHIFIBLQ it nmust be capabl e of renaining

position until it I's manual |y noved into one of the .two other
positions. A switch that is set ign the actuation zone or
poesition nust be capable of returning to the normnal position from

the actuati on zontravepingtfvom ddex maintefdnceposifigmcte &heuactyationces
are renmoved from gBReS¥ktfosition. The switch nust also pass through the

nor mal position when 96/.36980
PCT/ US96/ 04061 When the swf@gh gs sét in the 3Ftuat10n zopgvgpfhg from

the nai ntenance pswitcbnmustthaecapahae| ofi automatzmﬂkixquunnn;ngnto the
Wen the swglch | fogghy gé{@l&?%' RipZ0RgeéRois releastl.! Cliniiis! the

capabl e of §Utonat|ca eturning to t normal positi.on when the

swtch is rel easedctu 3ope is basigail¥: R JOVYHANE Rosdtdon.y
nmonentary positi omurther, tHis (gowitioh $spaescrived sagias zdne? becaussonc”

because a p'wf'u € raide &f a%ﬁ%&bﬂ”d%ﬁf&é&ﬁé@@tlé St ¥eh®dn' B-ALYET

to accommodat e a eran
o accommodate applicatlon tolerances.
10 Prior art interlock switches are plagued with a

number of shortcomings when implemented on a circuit card

assembly. For example, prior art interlock switches

consume a significant amount of area on the circuit card

assembly. This area can typically be on the order of
a5 approximately 1.09 square inches.

Typical prior art interlock switches have other
shortcomings as well. Prior art interlock switches are
relatively expensive to produce in high volume where they
typically cost approximately $10.00 a piece. Moreover,

20 these devices use a slider action where the frictional
forces result. from normal (perpendicular) forces generated
by the basic switch. These frictional forces can create
problems if the sliding surface finishes as well as the
assembly geometry are not carefully controlled. Hence,

25 the design reliability of such devices is manufacturing
process sensitive. Further, since prior art interlock
switches must be soldered to the circuit card assembly,
they must go through post solder cleaning. This exposes
the basic switch contacts to contamination from cleaning

30 solvents unless the switch happens to be a sealed unit.
In certain contact arrangeﬁents, the contacts are
susceptible to intermittence after exposure to such
contaminants. Still further, the soldering operation



10 . Prior art interlock swtches are plagued with a nunber of

short com ngs when inplenmented on a circuit card assenbly. For
eXanpl e, prior art interlock switches consune a significant anount
of area on the_circuit card assenbly. This area can ty@@ﬁﬁé 4 ON
t he order of lgro”ﬁfﬂgpoxi mately 1.09 square inches. y8¥'8‘§’?
prior art interlock swi tches have other shortcom ngs as well. Prior
art interlock switches are rel ativel y3expensive to produce in high
vol une where they typically cost approximately $10.00 a piece.

Mor eover, 20 ineiudiingi the nagessany swuniingoharfeare t fer f ingtalhing

L orces retsulht fT L eﬁhnffema%: éﬁ@rwm o) cligcult asmraégé&nbnes iéf)yt';] he
asic switc ese rc on ces can cre I e
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switch contacts bswitchi arfamyt iofh theme shvelamhag abe doublequn]se wsimgke t he
Swi tch happens t gppgy dag Pl eIre only oh@ GeEEALL B¢l

the contacts are suscept i t SV At &rm ttence arter exposure to such
contam nants. StPRFR{BPI®er, the solderlng operation WO

96/ 36980 10 It is, therefore, an objecBGf W&/ pPiéent invention
' to provide an improved interlock switch that eliminates
the aforementioned shortcomings of the prior art interlock
switches.

DISCLOSURE OF THE INVENTION
An interlock switch for use on a circuit card

assembly having oppositely facing surfaces, each of the
surfaces having a contact pattern which defines circuit

20 and switch functions. The switch comprises contact means
for engaging the contact patterns to electrically couple
the circuits on the oppositely facing surfaces of the
circuit card assembly and switch body means for housing
the contact means. The switch body means includes slot

25 means for solder-free coupling the switch to an edge of
the circuit card assembly. The slot means enables the
switch to selectively reciprocate among three switch
positions on the edge of the circuit card assembly to
electrically couple and uncouple the circuits on the

30 oppositely facing surfaces of the circuit card assembly in
any one of the three positions by connecting the contact

. patterns on the oppositely facing surfaces of the circuit

card assembly with the contact means.



3 . I ncl udi ng the necessary nounting hardware for installing

the prior art switches to circuit card assenblies is costly. The
ttotal part count in prior art smﬁtches can typically be 25 to 30
parts. Finall y?f#e%%“%r cui t configurations controlled %ﬁrt
interlock swt are I|n1ted by the electrical functlon 0

basi c . switch. Many of these switches are double pole single

throw switches where only one circuit can be4conpleted for each

pole. 10 It is, ,therefore, obj ect th res ntion
to provide an |nprove&PFﬁPErFﬁﬁﬂssﬁf?gﬂni é&&ﬁ?nng 50§ é&emeans
af orement i oned shin ddasing thet switch din one ioft $heothree positivns sl

15 D SCLO3dE iy bEb eOVEDH fdhns are providfll p8iCfefiinfil I | Of

use on a circuit “car assenﬁag avi ng OpEOSIte y facing surfaces,

each of the swidight ectha0deg of ddm LTyt eRRAVAPRENREY i HR R circuit

and swi tch gunct igeiond bie 61 £Rd €IOFGH igskitienkact nmeans for
engagi ng the contact patterns to electrically couple the circuits on

t he oppositely facing surfaces of the circuit card assenbly and
swi tch body neanRRIEE B DRAWINGE neans. The swi tch body

nmeans i ncl udes sl ot 250r a aa§a§1édwuﬂagﬁyyaﬁaﬁg sguahérgkégghgwmtch to an
edge of t he CI%QUIt c d asse S adse epan es t he
switch to sel ect iV} F88rp ?&%ﬁfﬁ gﬁﬁ cﬁe HiMBns on
the edge @t he @iert@d,ﬂadcdeacamﬁ:m ytaken in conjunctiomarith dthepl e and
uncoupl e the cir GddonpRyiR§ drawings wherein:

FIG: 1A is an exploded perspective view of an
exemplary embodiment of the switch of the present
invention;

as FIG. 1B is an assembled view of the switch shown in
FI1G. 1A; '

FIG. 1C depicts how the switch of the present
invention is mounted to the edge of a circuit card
assembly;

20 FIG. 2A is a perspective view of the switch body:

FIG. 2B is a top view of the switch body:

FIG. 2C is a bottom view of the switch body:

FIG. 2D is a cross—-sectional side view through line
2D-2D of the switch body shown in FIG. 2A;

25 . FIG. 2E is a cross=-sectional side view through line
2E-2E of the switch body shown in FIG. 2A;

FIG. 3A is a front elevational view of one of the

contacts;
FIG. 3B is a side elevational view of the contact
a0 shown in FIG. 3A;

. FIG. 4A is a front elevational view of the switch
coupled to the circuit card assembly shown set in the
normal position;



30 .oppositely facing surfaces of the circuit card assenbly in any

one of the three positions by connecting the contact patterns on the
oppositely facing surfaces of the circuit card assenbly with the
cont act neans. WD 96/ 36980

PCT/ US96/ 04061 WO 96/36980 4 PCT/US60486], 4
nmeans are housed wthin the SMAtCh body neans for bi.asing the switch
in one of the three positions and | oci ng projection neans are

provi ded for retaining the switch to the edge of the circuit card
assenbly ina 5 FdSondBoAe af cromstspcionsl Siges view throughRline
DESCRI PTI ON COF TH&J}EMM%E@G, 4A; For a detail ed understandi ng of the

fetai l'ed descri pti on #38en EnSBoR Srorrovest (oPa eide Vv, EhraiRls tae

drawi ngs wherei n:4C~4C in FIG. AAG 1A is an expl oded perspective view of an

exenpl ary egrbodi nent Q&GthgaslktﬁhffgnﬁrEiéVéﬁiaﬂél view ofnﬁﬁétéﬁﬂtch

FIG 1B s an as%%rﬁ%le% \él e%’n% c:rcu *l\:M éafzhd SahsosV\epmbly shown set 1n e
maintenance position:;

FIG. 5B is a cross~sectional side view through line
5B~-5B in FIG. 5A;

10 FIG. 5C is a cross-sectlonal side view through line
5C=-5C in FIG. 5A;

FIG. 6A is a front elevational view of the switch
coupled to the circuit card assembly shown set to the
maximum compressed limit of the actuation zone;

p3- FIG. 6B is a cross—-sectional side view through line
6B~6B in FIG. 6A; and

FIG. 6C is a cross-sectional side view through line

6C-6C in FIG. 6A.

20 'BEST MODE FOR CARRYING OUT THE INVENTION

All references made to orientation in terms of top,
bottom, front, rear, etc., in the description which
follows, are made for illustrative purposes only and are
not intended to be limiting.

25 Referring to FIGS. 1A and 1B, an exemplary embodiment
of the interlock switch 20 of the present invention is
shown. As can be seen in the exploded perspective view of
FIG. 1A, the interlock switch 20 of the present invention
is a double pole single throw switch comprising 5 easily

30 assembled prefabricated components which consist of a
switch body 22 and 1lid 72 which houses a pair of metal
contacts 52 and a coil spring 70. The switch 20 is
assembled by installing the contacts 52 and the coil



FI G ;1C depicts how the swtch of the present i nvention i s nounted

to the edge of a circuit card assenbly; 20 FIG 2Ais a

per spective view of the switch body; FIG 2B is a top view of
the switch body; FIG 2Cis a bottomview of the ' :
FIG 2Dis a c)r%gg@%‘&q i onal side view through |ine ZDS%%Z#}‘@@?
swtch body showmn in FIG 2A; 25 FIG 2E is a cross-sectional side
vi ew t hrough |ine 2E- 2E of the switcheéody shown in FIG 2A

FIG 3Ais a front elevational view of one of the contacts;

FIG 3B is a sideSspringtTorinta/ithe switak kedy 23 fxen Weokepi where thay
FIG 4A is a fronarel KR i MPladechyothéh®iaWw2 ch The 1id euikesiohe t he

circuit card assepplyu bRy hoiied Bt  UE to tne HPIEE REY LEMy any
FIG 4B is a crosconeentiondl diondingetiechnbaye such as adhesipesbondipgcer
an 5 Fthe HxdS amfenassefibfie@)othé! tifcer VMK Bwdeh bones the
4G4Cin FIG 4A present invention takes up significantly less area on a
circuit card assembly. Further, when manufactured in
volume, the interlock switch 20 of the present invention
can be produced for substantially less than comparable
ao prior art interlock switches that are presently available.
As shown in the assembled view of FIG. 1B, the ends
of the contacts 52 are accessible through a slot 46 in the
bottom surface 34 of the switch body 22 which enables the
switch 20 to be electrically coupled to a circuit card
15 assembly. The contacts 52 employed in the switch 20 are
of a wiping design and operate as an electrical jumper to
electrically couple circuits located on one side of the
circuit card assembly to circuits located on the other
side of the circuit card assembly. The novel construction
20 of the switch allows it to be mounted by hand to the edge
18 of -the circuit card assembly 10.on a tab-shaped portion
12 without any additional mounting hardware, special tools
or soldering as shown in FIG. 1C. The slot 46 in the
bottom surface 34 of the switch body 22 is sized to
25 receive the tab-shaped portion 12 of the circuit card
assembly 10. Each side of the tab-shaped portion 12
defines a pair of contact patterns 14 which corréspond to
the circuits (not shown) located on each side of the
circuit card assembly 10. The contacts 52 engage
30 different segments of the patterns 14 as the switch 20
reciprocates up and down on the tab 12 as will be
explained. Since it is not necessary to solder the switch
20 to the card assembly 10, it may be installed after all



5 : FIG 5Ais a front elevational view of the switch coupl ed

to the circuit card assenbly shown set in the mai nt enance position;

FIG 5B is a cross-sectional side view through Iine SB-5B in FIG

5A; 10 Fl Cis a cross-sectional side view throughddyy

5CG5Cin FIG g’ 6’9698103 FIG 6Ais a front elevational VI ew 0?1040?]1

switch coupled to the circuit card assenbly shown set to the

maxi mum conpressed limt of the actuation zone; 15 FIG 6B is a

cr.oss-sectional side view through |ine 6B-6B in FIG 6A; and

FIG 6Cis a crothesethepraircuite caxndyassesbdy sokdering ProwRsEes haveG

6A BEShelhCBokit e CARRY1hiad Utk Bk VENGL s never re?uiﬁtd to
ron rear,

ref erences nade o orien ah#on n
g pot

etc., in the desPfi BEPBR® enitia 3]L8ﬁgguﬁr§°ﬁgﬁ5 &iﬁa$QWQBtratlve

pur poses only aneoivents. Morgnvenn<ih@ed1ponqeactnon|ng tl¥¢ contacts 52

Referring o Fl G110k 1Ehe Poia s ine BbALASES as the sitdd'ds

interlock Switch 20 re ent |nvent|on As
seen i m the. expl GBEERERR s pobk | & Pecone' desirable ty | iamdne ¢

switch 20 of t heswitehnfrmvumlmcuit cartisaasemblby e quick sar@;lrmrt-hrow

igggfgtcgprISInaeétfaéﬁiffqgﬁM“gggand Ilgqygéaﬁ?bﬁéﬁﬂ%ses a palr ﬁgigr

contacts 52 and &nebifhayr) ng 70 The switch 20 is assenbled by

i nstal | i nget he cont acThe S¥heexllddic stditich 20 of the present invention is
constructed to operate in three positions: the maintenance
position; the normal position; and the actuation position
or zone. When the switch 20 is manually placed in the
maintenance position, the switch construction enables it

15 to remain in this position indefinitely until it is placed
in one of the other two positions. When the switch 20 is
operated from the normal position to the actuation zone or
position, the novel construction of the switch 20
automatically returns it to the normal position from the

20 actuation zone when the user removes actuation forces from
the switch 20. Moreover, the switch 20 will pass through
the normal position when traveling from the maintenance
position to the actuation zone. The actuation position or
zone is described as such because a wide range of

25 actuation displacement is required to accommodate various
application tolerances. The actuation zone is a momentary
position because the switch 20 is designed to return to
the normal position when released. Accordingly, each
contact 52 of the switch 20 of the present invention will

30 provide either an open or a closed circuit for each of the
three switch positions depending on the shape of the
contact patterns on the circuit card assembly. This
allows many different circuit configurations to be

be
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6 spring 70 into the switch body 22 fromthe top where they

are held in place by the Iid 72. The lid 72 is non- renovabl y bonded
at 76 to the switch body using any conventional bondin '

such as adhesi Ve ¥5680ng or the like. When assenbl ed,w ock
switch 20 of the present invention takes up significantly |ess area
on a circuit card assenbly. Further, ghen manufactured in

volume, the interlock switch 20 of the present invention can be

produced for subsattained yirl essht bintbenphres|switch positionsart Thet erl ock
swi tches that arecpresfdidara?hasedBi9 10 shown in FI&S 3@0WN1bdst EBe

assenbl ed view of F|G t he end of. $he gqontacts 52 are .

accessi bl e thr ougﬂ"'%t%rhlﬁ% 8 PPeFﬁg'e as a d%‘bl?i%rﬁm Fgé‘gi?ﬁ%}m"hs"%ﬁfhh
body 22 which enalteistpmssible, howevel, 2Cotachiews yariovs byhevupirduib a
circuit carg 15 coﬁ%‘i‘éﬂ&s £oBCeath! ?gtcﬁhézt)f’f@ AL chpbBE+IWhECRy20 are

of a wi ping design, and operate as_an e | ca unper, to ] R
el ectrical ly coupF&mR}¥ d’gﬂqjsfyﬁﬁgaf%ﬁ BATS ts‘???eé%gjelsﬁ'gn of the.cirgnit; y g
assenbly to circuward | axsmddyon t he ot her side of the circuit card

assenbly. The novel ¢ l,O 04 t  t a '
nounted by hand to the e %Yeﬁhb Row ?[g g?&?hgf%.i%l&c'u%?ecgﬁ%%ggné? Qﬁﬁ on a
t ab- shaped porti ofWitch body, 2@ hasua FeyerblY ixachangydari Rhaner whkhea '
speci al topds fronPrsurdader pagand ahpearisurffdce 26 whiiechsbothibuiret he

bottom surface 34 ' b 22 | [ . cgLve
t ab- shaped porti oan]?é"?;&(;% r{%n%%precgﬂﬁocérégié £ LIk Strracks 2b: &HS top
of the switch body includes a planar 1id mounting surface

32 and the bottom of the switch body includes a planar
bottom surface 34. A pair of rectangularly-shaped

as projections 44 extend up from the perimeter of the lia
mounting surface 32. The projections 44 are received by a
pair of correspondingly shaped recesses 74 which are
defined in the bottom surface of the lid 72 as can be seen
in FIG. 1B. The projections 44 engage the recesses 74 in

20 the 1id 72 as shown in FIG. 1A to mechanically align the
1id 72 with the switch body 22 during lid-to-switch body
bonding.

Referring again to FIGS. 2A-2C, the switch body 22

defines a pair of rectangular apertures 36 that extend

25 between the 1id mounting surface 32 and the bottom surface
34 of the switch body 22. Each rectangular aperture 36
receives one of the two earlier described contacts 52.
Disposed between the pair of rectangular apertures 36 is a
bore 38 which receives the earlier described compression

30 spring 70. A plurality of recessed contact seats 42 are
also defined in the 1lid hounting surface 32, each contact
seat 42 being located immediately adjacent to each long
side of each rectangular aperture 36. The contact seats



assenbly 10. Each side of the tab-shaped portion 12 defines a pair of

contact patterns 14 which correspond to the circuits (not shown)

| ocat ed on each side of the circuit card assenbly 10. The contacts 52
engage 30 different segnents of the patterns 14 as the swt

reci procates uYOMH®8wn on the tab 12 as will be expl ai‘%‘gg%gm’e i t
IS not necessary to solder the switch 20 to the card assenbly 10, it
may be installed after all WO 35/ 36980

PCT/ US96/ 04061 7 t he ot her

circuit card asséRbreceibveccornpgparstiswly-ghaped seatinhgecfilangg|paxitionEhus,

the switch 20 ISsaerSfmé&%rafb dbntacts sEetsxaassdséﬁmaquwé lop har nf ul
sol der cl eani ng sol vents. Mbreover

oo & o TS CheS S B SOEl e U1 BLOS, 8ELE O, Obrdhach |
operated. |f it otberdandcthe hins 3fblas tbeyecestendhthrough a speltattivielgym

the circuitg Cardsﬁﬁif Jnyt &{amiém h_bod ﬂefi:éﬂcﬁhé/el{cf’%ﬁ-lti'xﬁ_;

possi bl e by usin

eC|a
i ntertock swi tcth t¥ ?ﬁm i, EF ﬁonzAsand 2B. ‘TherrRasy to
operate in threeape:ctmr@rms idxgemivithnghecearlier fesctiloed sluvt @ nal

posi tion; and thﬁ éf%uﬁ;éf%&{@iﬁdeoﬁovm to thé 58‘9@01:\%&@ ﬁwotf:[?:héo s

manual |y placed I'n . .
switch body 22. This can be best visualized by referring

a0 to FIG. 2D which shows a cross—sectional view through one-
of the rectangular apertures 36 along line 2D-2D of FIG.
2A. As shown therein, the upper most wall of the slot 46
where the aperture 36 and the slot 46 merge defines a stop
48. FIG. 2C allows a view of this structure through the
i5 slot 46 from the bottom surface 34 thereof. aAs shown
therein, four stops 48 are defined at the merger of the
slot 46 and the rectangular apertures 36 the purpose of
which will be explained later.
The bore 38 extends into the switch body 22 from the
20 1id mounting surface 32 a given distance where it merges
with the slot 46 as best seen in FIG. 2E which depicts a
cross~sectional view through the bore 38 along the line
2E-2E of FIG. 2A. As shown therein, the merger of the
bore 38 and the slot 46 divides the bottom wall 40 of the
25 bore 38 into two sections which operate collectively as a
spring seat (also visible in FIG. 2B). Further, a pair of
locking projections 50 extend into the slot 46 from the
switch body 22. The locking projections 50 ride in an
elongated slot 16 in the circuit card assembly 10 as shown
30 in FIG. 1C. and prevent the switch 20 from sliding off the
circuit card assembly 10 when the switch 20 is in the
maintenance position.



mai nt enance position, the switch construction enables it 15 to remain in

this position indefinitely until it is placed I n one of the other
two positions. When the switch 20 is operated fromthe nornal
position to the actuation zone .or position, the novel p @@égﬁ%&Qn
of the switch X¥09%6/3698¢ ,,tomatically returns it to the nornal ‘E 9!

fromthe 20 actuation zone when the user renpbves actuation forces from
the switch 20. Mreover, the switch 20 will pass through t he nor nal

position when traveling fromthe nmai ntenance osition.to the
actuation zone. The acRefervingoteoiFif» GA, each metak ¢antrat Ghagess iauch

becausedatMAde rapge sWigeh 20 éﬁt%ﬁﬂ'p%@s@htpﬂﬁﬁeﬂﬁ¥%nl§sr§§%éﬁéii v U-
acconmodat e variou i on ran e_ac iQn.zone is a
noment ary 5§ PFFoﬁnﬁegg'ﬂg’éfﬁﬁ %M@ﬁ‘%a‘is 'T’S %’bgt BAdE,, %

the normal positi dependdngearns cds. Acther hpngzyntehc‘hop 54 of machawetsld of
the switch 2 of EBﬁtH&éngtlhé?ﬁagé(H]ﬁgl | §Oopp8é9¥éﬂf é&ﬂéﬁﬁiﬂ%nfqgﬁ%eﬁr

a closed circuit for each

ree smn%g d$ é%t|ons dependi ng on
the shape of the 95 as sp BiG+ &8s &R FRE-cPRer? $ This
al l ows many di ffeventicalcpott:bmnfé(gtanatlnwa:dlg bapering portion ¥2,9@/ 36980

TSP 0% s yersen porein 0 and o short owovera” ey
portion Each short vertical portion 63 includes an

10 inwardly extending dimple 66. The inwardly extending
dimples 66 define a pair of opposing contact surfaces or
points. When the switch 20 is coupled to the circuit card
assembly 10 shown in FIG. 1C, the arms 58 of the contacts
52 spread slightly to receive the tab portion 12 of the

5 circuit card assembly 10.° A spring bias develops when the
arms 58 of the contacts 52 are spread. The spring bias
maintains electrical contact between the contact points 66
as they slidingly engage the circuit card assembly 10
during switching of the switch 20. '

20 Each contact 52 is positioned within its respective
rectangular aperture 36 as best shown in FIGS. 4B, 5B and
6B. The contact arms 58 extend the entire length of the
aperture 36 so that the outwardly tapering end portions 64
thereof terminate just before the opening of the slot 46

25 in the bottom surface 34 of the switch body 22 as shown in
FIG. 1B. The flanges 56 on each contact 52 sit in their
respective contact seats 42 to orient the horizontal top
54 of each contact 52 flush with the 1lid mounting surface
32. Hence, the bottom surface of the lid 72 can be

30 directly bonded to the lid mounting surface 32 of the
switch body 22. The contact flanges 56 prevent the
contacts 52 from sliding around in their respective
apertures 36 as the switch 20 is operated.




circuit card assenbly 10 shown in FIG 1C allows the switch 20 to
operate as a double pole single throw swtch. It is possible,
however, to achieve various other circuit 5 conbi nations for each of

the three swit sitions by simply nodi fying the cir
design of the g’]‘?%‘{m card assenbly. Ref erri néﬂ%ﬁ@»&)
FI GS. 2A-2C, the exterior of the switch body 22 has a generally

rectangul ar shape with a 10 front surfaae 24 and a rear surface 26

whi ch both curve around and nerge into a pair of sjde surfaces 28.
The top of t heTh® ¢ehl RRRINJAUdEs anpHaRearPreases engkh Shatads
32 and the bottoplebghtle Giréd€dr Rahn it ddpthaopl R8I bore 38 mrw the

From the per i mot EpeRr bRt 2 s boer untlngbsur pEEghcEbaT R i e

fromthe perimeteéer of
44 are received Bpring 70 is eld gmdey e sidghtngpppreapion rekdvine dhp

whi ElheariBs " sﬁﬂ:bﬂfﬂod éiﬂe W%Bi&u"sb%iﬁgo‘ﬁot?ﬁe&&ﬂe&%@%ﬁhf%é@;gn
in e ec a recesse in i

as shown in FIG 'ﬂi\ B #r‘gc%é c@ﬁg q%“ia&*"f‘hﬁ‘me ° q’?dn‘ﬁm% PSR t ch
body 22 during | withoasferes dmdrolled bybthei ajight compressidreferring
again to FIGS. 28edbribé® %\F&htvﬁﬁ%b'en the actuat:.gﬁf foée%@‘%’:édeed.

rectangul ar apertures 6 that ex e lid m)untl n

n
surface 32 and the bott® Af7éfee show tn ﬁwbgc'?h%f %ﬁ‘ R
rectangul 48 apercqupleﬁ to the cigmmiitesardcassenblyt 10 eﬁr!‘.'t@).r :Ictem bet

contacts 52. S‘p‘ﬂﬁﬁ& he ap f E{% ¢ r 36
is a . bore l\%” ch recelves tﬁ'te egr F{enr’ed%%%ﬁ fv%‘sas%f(;n %0
spring 70. A pl ﬁW'h'FF]PyzQ)flfF dhe normadnpesitient is sshayn in FIG. 4ay In
defined in the |tHiSOFIG) the Uirtkihal’ steaebupest 8Eithe switditainalZhlei ng

ngﬁ 3? el g’ge d%_ﬁ'ég%%% % Ce%?tsoo sea(g"tlhe g:.rcu:.t car&l é)b ezacahrer %(i';[ angular

with broken lines. In the normal position, the bottom of
the spring 70 rests on the top edge 18 of circuit card tab
12. The spring 70 also places the spring force on the
underside of the switch 1lid 72 which will minimize any
poseibility of binding or jamming as the switch 20 travels

20 from the actuation zone to the normal position. In most
applications of the switch 20, this motion will be most
critical. The internal structure of the switch 20
relative to the circuit card assembly 10 can be seen more
clearly in the cross-sectional views of FIGS. 4B and 4C

25 which have been taken along lines 4B—-4B and 4C-4C of FIG.
4A.

FIGS. 5A-5C, show the switch 20 of -the present
invention set in the maintenance position. In the
maintenance position, the locking projections 50 are fully

30 engaged with the top end of the elongated slot 16 and
retained in this position by the ‘frictional force applied
- by the contacts 52. Note that since the spring 70 is no
longer engaged with the tab 12 of the circuit card
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9 42 receive correspondi ngl y-shaped seating flange portions

56 forned on the contacts 52 to be described |ater on. The
rectangul ar apertures 36 are separate from each ot her re
38 as they ext¥RABMHugh a relatively 5 smal | portion o?eﬂﬂ%g§%ggch
body 22 fromthe lid nounting surface 32 as shown in FIGS. 2A and
2B. Then, each aperture 36 nmerges wi ik the earlier described slot 46
where they continue down to the bottom surface 34 of the swi tch body

22. This can be besembilyudf; zaetinn rfrom thegnorpal pesition A wilech shows a

cross-sectional yaeWebAaAd8p&dEtion can ¢hiyhber a6h e AlaiRANYULYS 36
atong line 2D 2D_o lEIG téﬁ} {S shown therein, the upper nost wall
of the slot 46 Pulling the $yitch 24 WPs 35 and the slot 46 nerge defines a

st op 48. FI G PUGE}| 6Mvs6Q, \show Ghet Bwitchr 2@t of cthenpnegienthe 15
sl ot 46 fragn the ;jRobhFbAUEEECH: Fhd BRERSH 1iMNStSHPVEhe actuatiilt®y Gohe.f OUT

Al I AL 71, P SR ) S
I ater. _ poiﬁtewhere_ﬂﬁe ebq:emlgei aa'oofhtr_xev\tab; HLD ehgatfest tthen t he 20
L 0 oS Sont” ERER RSyl 0 LS SR IRy ocenrs WP LT
t hrough t he boreSBEiﬁgoﬁﬁ $$,cfu3ly, compressed. The upper limit of the
a0 actuation zone is defined by the circuit design 14 and
generally starts sometime after the switch 20 has been
pushed to compress the spring 70 from the normal position.
When the spring 70 is compressed, it returns the switch 20
to the normal position upon the release of the switch 20
s by the user.

As one of ordinary skill in the art will appreciate,
the method for guiding the switch 20 through its
displacement has no normal forces associated therewith,
except for the contact force itself. This parameter of

20 force is much less sensitive to manufacturing process
variability than the force parameters associated with the
prior art designs. '

Although the switch of the present invention may be
used with generally any assembly requiring an interlock

25 switch for safety or security, it is especially useful for
circuit board applications. Further, other applications
which are capable of mounting the switch of the present
invention are also contemplated.

It should be understood that the embodiment described

30 herein is merely exemplary and that a person skilled in
the art may make many variations and modifications to the
enbodiment utilizing functionally equivalent elements to
those described herein. Any and all such variations or



2E-2E of FIG 2A. As shown therein, the nerger of the bore 38 and
the sl ot 46 divides the bottomwall 40 of the 25 bore 38 into two
sections which operate collectively as a spring seat (also visible
in FIG 2B). Further, a pair of | ocki ng projections 50 j nt o
the slot 46 fr¥WR6HE980 swi t ch body 22. The |ocking proj eé’?‘ﬁéﬁg%‘h de
inan . el ongated slot 16 in the circuit card assenbly 10 as shown 30
in FIG 1C and prevent the switch 20 from gli ding off the circuit
card assenbly 10 when the switch 20 is in the mai nt enance position.
WO 96/ 36980 modifications as well as others which/mfpdeciis apparent

10 Bef ehbk8Jsk Pl Tdd> i3 AnS Wit ,Makd! iAPEhdEd £ W& SfhdTuded

the switch 20 of resent 1nvention i,s generall . shaped and
conprises a hori Ygﬂgég g%ﬁ SCPRM PL Angyention aga‘é%%’rﬂﬁ’q\gb%r 58. The
hori zontal top Sappendedhchaimd. 5 contact 52 includes a pair of
oppositely extending flanges 56 as shown in FIG 3B. In FIG. 3A
each arm 58 has a vertical portion 60 an inwardly tapering portion
62, & short vertical portion 63 and a short outwardly tapering
portion 64. Each short vertical portion 63 includes an 10 i nwar dly
extending dinple 66. The inwardly extending di npl es 66 define a
pai r of opposing contact surfaces or



poi nt s. s coupled to the circuit card assenbly
10 shown | !{Iﬁﬂllg““lmnlﬂm 58 of the contacts 52 spread slightly
to receive tthectab ports orr 12 of the 15 circuit card assenbly 10. A
spring bias devel ops when the arns 58 of the contacts 52 e ead.
The spring bi aW09/36980 npintains el ectrical contact between tﬁsﬂﬁﬁﬂvéﬁ
points 66 as they slidingly engage the circuit card.assenbly 10
during switching of the switch 20. 20 14 Each contact 52 is positioned
wW.thin its respective rectangul ar aperture 36 as best shown in FIGS.
4B, 5B and 6B. The contact arns 58 extend the entire length of 'the

aperture 36 so that the outwardly taperingragsigportions 64 t her eof
termnate just b fore openi ng of the slot 46 25 in the bottom

h
surface 34 of thd/ gﬁn?iﬁsﬁbdy 22 as shown in . FIG 1B. The flanges 56
on each contact 52 sit in theidn interlpogkpswitch fortuge aes sireuds orient

the horizontal tggeg asseﬁﬂlfﬁh B§§£e§ fhéfﬂg“&ﬁfﬁé&&%' ledcRDRL | NQ

sur face 32. nce, tton1sur C 1d, 7 an
directly bonded B8 hé“FFﬂc%%Pnﬂ‘fW éuFPa*Eé"g ?’E‘Fﬁé degm%"@m"‘ﬁfﬁuﬂﬁdy 22.
The cont act flangnd S@ipckveunctions, compribaingts 52 fromsliding around in

their respective apesdntsct Heats Ebe éﬂb&&&%éﬁ%{ dpatterns

WO 96/ 36980 Us96/ 04
to electrically couple said circuits on sald oppositely

facing surfaces of said circuit card assembly:

switch body means for housing said contact
means, said switch body means including slot means for
solder-free coupling said switch to an edge of the circuit
card assembly, said slot means enabling said switch to
selectively reciprocate among a first switch position, a
second switch position, and a third switch position, on
the edge of the circuit card assembly to electrically
couple and uncouple said circuits on said oppositely
facing surfaces of said circuit card assembly in any one
of said switch positions by connecting said contact
patterns on said oppositely facing surfaces of said
circuit card assembly with said contact means;

spring means housed within said switch body
means for biasing said switch from said third switch .

position; and

| locking projection means for preventing said
switch from being easily removed from the edge of the
circuit card assembly.

2. The interlock switch according to claim 1,
wherein said third switch position comprises an actuation
zone of a predetermined range and said switch body means



The coi l ] | unconpressed length that is slightly
greater tmmlmll mmllt he bore 38 so that the when the |id 72 is
bonded to thefswitch Body 22, the coil spring 70 is held under a

sl i ght conpressi ithin the 5 switch body 22. The coi ' 0
fates to rcVRBHSHL . rePiieiflec

operates to r switch 20 fromthe actuation zone to0

normal position with a force controlled by the slight conpression
descri bed above, when the actuation force i¥5renoved. Fl GS.
4A- 4C, show the switch of the present inventjion 10 coupled to the

circuit card asstifivydes sfiormeanscigrglimiting saiq predetermined yangeon.
A front el evati asifilsadieuctinadtion zone ofVéaid sWiteht he normal position is
shown in FIG 4A 1In this FIG the internal structures of the switch
and the encl osed portions of the circuit card tab 12 are shown 15
with-broken lines. In thé-noThe ipbsrledh swifchRarding to claimelspring

7P reslts on me ﬁmﬁdg;asal-i& .@bntiaﬁeuinéaﬁar@bﬁmsgs at J;k;t%sthagSpri ng 702
oot A el Eontace ndfU % B SASRY hilakeled

mnimze any < pOSS 1 ding “or
switch 20 travelly 20 conneftdmgt member uavhereirnmaid amms egchahapesani on.
I n nost aiidranly YapefinghBosvd bk wrlbh tidrgd® tintd Wl b_uEﬁai‘Hi?h
e

critical. The internal structure of the sw h 20 relative to

ot card as SashLng Hoxt 180 Bharfey Pald adik are agabted; kS be

cross-sectional spress @paEtGevesBthadcidwix camhiagsdnbly kberebyken al ong

lines 4B-4B and eifexdGnd aFlsPring biasitherecon to mairfte$h cefitabt wiel the
n

switch 20 of the prese i nventi on .ne mai_ntenance position.

t t
' the R FEREB S, BRSNS 9 T (GAT LGy G ASSSBBLY LRG| »
engaged with thepnoyidena &t ickdonadbnforaa ) dioltb saidl switch iatanyednén

thi's position by k@il iedh k@Nahal 8666n@ RIS positidik.the contacts 52.

Not e that since the spring 70 is no

4. The interlock switch accord:i.ng to claim 1,
wherein said contact means are disposed in at least one
aperture defined by said switch body means.

5. The interlock switch acceording to claim 4,
wherein said at least one aperture merges with said slot
means.

6. The interlock switch according to claim 1,
vwherein saic spring means are disposed in a bore defined
by said switch body means.

7. The interlock switch according to claim 6,
wherein said slot means extends into said bore.

8. An interlock switch for electrically
coupling ofpposing surfaces of a circuit card assembly,



o A 2 © e e e, o

moti on from the Lnm"‘ma p65| tion to the mai nt enance position can onl y
be achi eved pulling the switch 20 up. res)
6A- 6C, show th 20 of the present 5 I nvention set gtrt ottom
limt of the actuation zone. The bottomlimt of the actuation zone
is defined by the poi nt where the topéedge 18 of the tab 12 engages

t he stops 48 in the switch bod When this occurs the
spring 70 is ful BRcBoRfr 8341 osurﬁ?é’e(Fp%@l”Wnﬁ cgptagk H?Ftenéd’c‘{ﬁﬂjd?g zone
i s defined by theitcodti andmmmffmmtzons, cogpnﬁsmq:y starts sonetinme

after the switch 20 has be r adt from
t he normal position. % ‘ﬁ]e Spri ng %Ei%léeg%e? d‘ﬁﬁ:r e‘%ur ns
the switch 20 patterpsite m gaddint F@HP&Boﬁa idecinquita o aaid switch
20 15 by the uagbositely facing AurdiRcef off gaflaryisdiit cdrd fﬁs’ﬁnﬂal\y-| I

SPELIeglcgErgnt has not Egr glt ?%‘F{%ZP g"%ﬂm eg%flﬁ%ém%%g ég}{t% ;tcsza&dfor
t he contact forcewitehl bodgthaving arfiastosuzrface whigh eincludesh a @lot
sensitive to mMaNghRCkHLi8s-HF&E Youpling said switch to an edge of the
circuit card assembly, said slot enabling said switch to
selectively reciprocate among a first switch position, a
second switch position, and a third switch position, on
the edge of the circuit card assembly to electrically
couple and uncouple said circuits on said oppositely
facing surfaces of said circuit card assembly in any one
of said switch positions by connecting said contact
patterns on said oppositely facing surfaces of saiqd
circuit card assembly with said contacts:
a spring housed within said switch body for
biasing said switch from said third switch position; and
a pair of locking projections for preventing
said switch from being easily removed from the edge of the
circuit card assembly.

9. The interlock switch according to claim 8,
wherein said third switch position comprises an actuation
zone of a predetermined range and said switch body defines
an internally located stop for limiting said predetermlned
range of said actuation zone of said switch.

10. The interlock switch according to claim B8,
wherein each of said contact is generally U-shaped having
a pair of arms separated by a connecting member, wherein
said arms each have an inwardly tapering portion which



varlabllltyﬂl'm rameters associated wth the prior art
desi gns ' , lﬂmumt he switch of the present invention may be
used with gentral |y amy assenbly requiring an interlock 25 switch for

safety or securit it is especially useful for circuit board

appl i cations. 7o , ot her applications whi ch are caﬂﬁﬁF%PQQME’
nmounting the swtch of the present I nvention are al so contenpl at ed.
It should be understood that the enbodi nentizrescri bed herein is
nmerely exenplary and that a person skilled in the art may make nmany
vari ations and mafidescdmtonant outwardly tapeming montiem,| whemebfrussidonal |y

equi val ent el engjihis ae adaPtEEOES Hesgprdifd Pl bvedenddigchiUshra

vari ati ons or
PCT/ US96/ 04061 assembly t%eragl’ exerting a spring; bias, thereon £8,s as wel |

as others whi ch meintadnocenkpptr with said t¢msacikipatdsrins phesaid, are

intended to be idgiued cartl hBlBnbi§ SHENE Prdviad B’ EHcR ARl g5 B

t he appended ¢
- PP hold said switch in any one of the first and second switch

. positions.

11. The interlock switch according to claim 8,
wherein each of said contacts are disposed in an aperture
defined between said first and second surfaces of said
switch body.

12. The interlock switch according to claim 11,
wherein each of said apertures merge with said slot.

13. The interlock switch according to claim 8,
wherein said spring is disposed in a bore which extends
into said switch body from said second surface.

14. The interlock switch according to claim 13,
wherein said slot extends into said bore.

15. An interiock switch electrically coupled to
a circuit card assembly having oppositely facing surfaces,
each of said surfaces having a contact pattern defining
circuit and switch functions, comprising: '

) at least one contact for engaging said contact
patterns to electrically couple said circuits on said
oppositely facing surfaces of said circuit card assembly;

' " a switch body for housing said at least one
contact, said switch body including a slot for solder-free
coupling said switch to an edge of said circuit card
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kn erl fror Muse onh a circuit card assenbly having oppositely
faci ng surfaces each of sai d surfaces having a contact pattern deflnlng
circuit and WR968980unct i ons, conpri si ng: cont a
engagi ng. sai d contact patterns to electrically couple said CIrCUItS on
sai d oppositely facing surfaces of said chgcuit card assenbly;

switch body neans for housing said contact nmeans, said switch body neans
i ncl uding sl ot massembdy, sabddzlel recedwipgi agpeutionvef crid ciradde of

the circuit Caeqrasasgmnm§ % hdr oy TeRR snemangwf@é:ﬂ idifedtdve

selectlvely remgﬁ ﬁate anon first, switc gg second, switc
position, and a ERCABTORREEN & drirsty, sw Gﬁ g e s890g Swihch
assenbly to el ecpoedtlion, anoumrﬁhirajsmﬁtchpbesiaidnplamnsaﬁd(!ﬂgamoi

oppositely  fackadasuilense oled Ubeihno!kh Sibeersprty %sd‘@“% of

said switch pOSI I ons connec %. Sal cont £
oppositely faci n§n§8PP&9e§ab€1 eiyeuits; onc gaddcappositeln| §acd n%ssmﬂyces

contact means; of said cir&@it tArd agsehblgeinvahyi dns Bl shlid iy

means for biasing 8 dogul b Mol b’ doRthLe hatOSidd Y A1
"oppositely facing surfaces of said circuit card assembly
with said at least one contact:;

a spring housed within said switch body for
biasing said switch from said third switch position
wherein said spring engages said edge of said circuit card
assembly; and '

a pair of locking projections coacting with an
elongated slot in said circuit card assembly to prevent
said switch from being easily removed from said edge of
said circuit card assembly.

16. The interlock switch and circuit card
assembly according to claim 15, wherein said third switch
position comprises an actuation zone of a predetermined
.range and said switch body defines an internally located
stop which engages said edge of said circuit card assembly
in said third position to limit said predetermined range
of said actuation zone of said switch.

17. The interlock switch and circuit card
assembly according to claim 15, wherein said at least one
 contact is generally U-shaped having a pair of arms
separated by a connecting member, wherein said arms each
have an inwardly tapering portion which merges ihtq an
outwardly tapering portion, whereby said arms .are adapted



interl ock*swit

| ocki ng ' ' for preventing said switch frombeing easily

renoved mmm!lﬂnujmgmt he circuit card assenbly. 2. The
' accerdeng to claiml, wherein said third switch position

conprises an actuation zone of a predeterm ned range and sa;&ﬁgmlbody

means WOE6569885980

PCT/ US96/ 04061 15 I ncl udes stop neans for
limting said predeterm ned range of sai deactuation zone of said swtch.
3. The interlock switch according to claim1, wherein said contact mneans

conprises at | east benapreadnapatt youss e digewizc candy pagenbly theyreky ns
separated  bY it b"UpiEHEbiadeidtidbrd ddl niikadficofbact anith
inwardly tapering portion wihi ch nmerges intQ. an_outwar -

portion, wher ebyFads &%tﬁﬁtapétﬁﬁﬁﬁ?e‘?f'ﬁ?i& °r}'r§bﬂig2&a @?#%&%‘i
circuit card asyaiviye acfeiptionakrforae to haldy seiids swhitekoln tanyre®Re ai n
contact with g ¢ QNtE3ektPahlcEacom sidithif Posditionald assembly and

4

18. The interlock switch and circuit card
assembly according to claim 15, wherein said at least one
contact is disposed in an aperture defined in said switch
body.

19. The interlock switch and circuit card
assembly according to claim 18, wherein said aperture
merges with said slot.

20. The interlock switch and circuit card
assembly according to claim 15, wherein said spring is
disposed in a bore which extends into said switch body.

21. The interlock switch and circuit card
assembly according to claim 20, wherein said slot extends
into said bore.



provide a frictional force to hold said sWi__tch I n any one of said first
and second switch positions. : 4. The interlock switch
daccording to claim1l1l, wherein said contact neans are disposed in at |east

one aperture fi by said switch body neans. PCTIU %ﬁﬁnql
I nterlock sw t@ﬁ%@g‘} ding to claim4, wherein said at |east onesaper ure

merges with said slot neans. 6. The interlock switch
according to claim1l1l, wherein said spring neans are di sposed in a bore
defined by said switch body neans. 1/6 7. The interlock swtch

according to claim6, wherein said slot neans extends into said bore.
8. An interlock switch for electrically coupling opposing surfaces of a
circuit card assenbly,

FIG. IB

SUBSTITUTE SHEET (RULE 26)
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16 each of said surfaces having a contact pattern defining circuit and
switch functions, conprising: a pair of contacts for engagi ng
sai d contact s to electrically couple said circuits on said
oppositely faci‘ﬁggé@%%iaces of said circuit card assenbly; 0.

swi tch body for housing said contacts, said switch body having a first
surface which includes a slot for solder-free coupling said switch to an
edge of the circuit card assenbly, said slot enabling said switch to

sel ectively reciprocate anong a first switch2gesition, a second switch
position, and a third switch position, on the edge of the circuit card
assenbly to electrically coupl e and uncouple said circuits on said
oppositely facing surfaces of said circuit card assenbly in any one of
said switch positions by connecting said contact patterns on said.
oppositely facing surfaces of said circuit card assenbly with said
contagts; a spring housed withins/sgiosgw tch body for. biasing
said Switch fromsaid third switch posi ti gf, and a pair of

| ocki ng projections for preventing sajd swi tch #fiom bei ng easily renoved
fromthe edge of the circuit card ag enbly 9. The
interlock switch according to cl ai 8, \\ % q#i d third switch position
conprises an actuation zone of afy edet"p ge and sebd s Sph body
defi nes an internally | ocated stRpD ﬁﬁ m d prefgtep

range of said actuation zone of safo0
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FIG. 1C
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10. The interlock swtch according to claim@8, wherein each of said
contact is generally U shaped having a pair of arns separated by a
connecti ng nmenber, wherein said arnms each have an |nmardly t aperi ng
portion which WD 96/ 36980

PCT/ US96/ 04061 W0 96/36980 17 nmerges int & APSSHME a1 y
tapering portion, whereby said arns are adapted to be spread apart over
the circuit card assenbly thereby exerting a spring bias thereon to

mai ntain contact with said contact patte? on said circuit card assenbly
and to provide a frictional force to hold said switch in any one of the

first and second switch positions. 11. The ||ﬂeﬁé§ck switch
according to plain1842 36 n_cagh of said contactggsar din an
aperture defined 28Awednisai g first mm-second43yr 4 swi tcB2
body. > 42 2E N-42
44 28
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12. The interlock switch according to claim11l, wherein each of said

apertures nerge with said slot. 13. The interlock switch
atcording to claim8, wherein said spring is disposed in a bore which
extends into sgi L.t ch body from said second surface. 14.
The interlock swtch according to claim 13, wherein said sl ot PEHPAGE061 ¢ o
sai d bore. 15. An interlock switch electrically coupled to a

circuit card assenbly having oppositely faﬁ,/ﬁng surfaces, each of said
surfaces having a contact pattern defining circuit and switch functions,
conpri si.ng: at | east one%:ont a® for en@gi ng sai d contact
patterns to electrically couplg said circuijts on sgid oppositely facing
surfaces of said circuit card é : a SWltch body for

housi ng said at | east one cont G i ndl udi ng a sl ot &

sol det-free coupling said switc HL ' ' |
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18 . assenbly, said slot receiving a portion of said circuit card
assenbly to thereby enable said switch to selectively reci procate anong a
first. swtch position, a second switch position, and a third switch
position, on said _edge of said circuit card assenbly to electricall

coupl e and un‘é’Bﬂfﬁ’ 8%aid circuits on said opposi tely facing 595’8&’“ of
said circuit card assenmbly in any one of sgjgl switch positions by
connecting said contact patterns on said oppositely facing surfaces of
sai-d circuit card assenbly with said at | east one contact; a
spring housed within said switch bod® for bi i nd@sai d switch from said
third swtch position wher ei rbsai spring engages sai d edge of said

circuit card assenbly; and S NN \\\QQ of Rocki g projections
coacting with an elongated slo THCTR CAN sgenbly to prev
saidswitch frombeing easily re f SO |t card
assenbly. 16. The i I 4 fich QL Cui t ca%ss nhl y
accor.di ng-to claim15, wherein s {3t a&:
actuation zone of a predeterm : ' chibody defi nes AI
internally |located stop \/\/nichglan e off saidjcirciyt card
assenbly in said third position to limt said prefleterm ned range of said
actuation zone of said swtch. 17. ﬁhe interl ock switch and

circuit card assenbly according to claim 15, wherein said at Peast one
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contact is generally U shaped having a pair of arns separated by a
connecting nmenber, wherein said arns each have an inwardly tapering
portion which nerges into an outwardly tapering portion, whereby said arns
are adapt ed 96/ 36980

PCT/ US96/ 04061 WO 9636 19 to be sprEiirsypaest
over the.circuit card assenbly thereby exerting a spring .bias thereon to
mai ntain contact with said contact patterns on said circuit card assenbly
and provide a frictional force to hold said &t ch in any one of said
first and second switch positions. 18. The interlock sw tch
and circuit card assenbly according tdgclain115, wherein said at | east
one contact is disposed in an apertur%ﬁdefined in said switch body.

19. The interlock switch and circuit car asseﬁply according to claim18,
wherein said aperture nerqgs wWth saidyslot.
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20. The interlock switch and circuit card assenbly according to scﬁ giqn?gg,s"l
wherein said spring is di sposed in a bore which extends into said sk TR
body. 21. The interlock switch and circuit card assenGopPyY
according to claim 20, wherein said slot extends into said ;:;’(ﬁ,«:@l
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(54) Title: INTERLOCK SWITCH
(57) Abstract

An interlock switch (20) for electri-
cally coupling opposing surfaces of a cir-
cuit card assembly (10), wherein each of
the surfaces includes a contact pattern (14)
defining circuit and switch functions. The
interlock switch (20) comprises a pair of
contacts (52) which engage the contact pat-
terns on the circuit card assembly (10) to
electrically conple the circuits located on
the oppositely facing surfaces thereof and
a switch body (22) for housing the contacts
(52). The switch body (22) includes a slot
(46) for solder-free coupling the switch
(20) to an edge (18) of the circuit card
assembly (10). The slot (46) enables the
switch (2) to selectively reciprocate among
three switch positions on the edge (18) of
the circuit card assembly (10) 0 provide
either an open circuit or a closed circuit on
the circuit card assembly (10) in any one of
the three positions for each contact (52). A
. spring (70) is housed with the switch body
+ (22) for biasing the switch (20) from one
"of the three positions making it a momen-

tary position. A pair of locking projections
(50) are provided for preventing the switch
(20) from being easily removed from the
edge (18) of the circuit card assembly (10).
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