ELECTRI CAL SWTCH Field of the Invention The invention relates to make
break electrical 5 swtches. A preferred enbodinent relates to mniatur
sW_tch nodul es designated to be nounted on circuit boards. Background of
the I'nvention M niature ‘el ectrical swi tch nodules are commonly ZO\\ Haol.
pi n-conpati ble wth, and nounted on ci I‘Cﬁit boards. They provide a neans..
for setting a particular circuit configurafion in generalised circuits
vth;h may be adapted to a particular function, such as resistor networks,
attenuators, and slope equalizers used in 15 tel econmuni cati on equi pnent.
These switch nodul es can have significant unreliability, typically in the
failure to make proper contact %Lﬁﬁgké%&eﬁwﬁggﬁtlon The failure nost

often is a resulri®fd tde dHeS AnvmEaBEIL Of various interacti ng 20 el enent s
of the switch due to er_.assenbl r m snmajched Su ry of
The Imventi on |n-acoc Hbraptint, 18 1hrde, FpoRekRore LK SR igrT

el ectrical sl SQesxsimcmﬁlrs of A pgetfereeldaemhgdimentereldt evhi toh niguhaguirexposed
one or more slid dlfed R/AGhaT A" 06 BE!HELADE: B flcdyak cont act

nenbers inside the svmt erein sal swtc conprises under said cover a -
ullitary frame neb@fdsravi ng a base which forms a floor and having at | east

two-partitions 3ga HAO D F rtvd Jaivénltasa to form between them at | east
o e o S RSt 1T JP BT A S
recei ve sai d1@l i piizx-scavpadhi telree widihst Iaaldngdunoeél edecbhntyibybeamgbenent with
the 35 paftitionﬁhéy provide a means for setting a particular circuit
configﬁration in generalised circuits which may be
adapted to a particular function, such as resistor
. networks, attenuators, and slope equalizers used in
15 telecommunication equipment.
These switch modules can have significant
unreliability, typically in the failure to make proper
‘contact in the closed position. The failure most often
is a result of the misalignment of various interacting
20 elements of the switch due to 1mproper assembly or
mismatched dimensions.

Summary of the Invention

. In accordance with the invention there is provided
an electrical slide switch of the type having a cover
25 which léaves exposed one or more sliders separate
< therefrom, for actuating make or break contact members
inside the switch, wherein said switch comprises under
5. said cover a unitary frame member having a base which
forms a floor and having at least two partitionms
30 extending from said base to form between them at least
one chamber for receiving said contaét members, said _
‘partitions being ﬁdapted at their free edges remote from
said floor to form a slot to receive said sliders which
are constrained to slide only.by engagement with the
35 partitions. |



-2- 5 Brief Description of the Drawing FIG 1 is an el evated end

enb(i 63

rendvéd to show the internal franme and contact -assenbly; FIG.3 is an
el evat ed,

assenmbly of FIG 2; 15 FIG 4 :
underside of a pair of actuating sliders in a gang configuration for use i -
the switch nodule of FIG 1; FIG 5 is an el evated perspective of matching

transversely sectioned perepegtlve view of only the frane of the

an el evated perspective of t

jve of a mniature swtch nodule in accordance with a preferred
t of the present invention, FIG. 2 is an elevated, trarnsversely
éd 10 perspective view of the switch of FIG 1-with the cover

he

W,

segnents of terminal strip holding mat ching contact 20 term nal nenbers for
assenbly into the frane of FIG 3; and FIG 6 is an elevated partially

exposed perspective view of the underside of a |ongitudinal
|q°-c or dance Wi th 25 anot her enbodi nent of the

sw t ch-
i nventi
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t equat or., asse -Iy
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=todi nent The devi ce shown'
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The f " PG an:p {2 qfcéle%sasteég) | ytr]bﬂ:swe é&‘iys \@ec(i:zoned
perspective view of only the frame of the assembly of
FI1G. 2; o -
FIG. 4 is an elevated perspective of the
underside of a-pair of actuating sliders in a gang
configuration for use in the switch module of FIG: 1;

FIG. 5 is an elevated perspective of matching
segments of terminal strip holding matching contact
terminal members for assembly into the frame of FIG. 3;
and : _ _

FIG. 6 is an elevated partially exposed
berspective view of thé underside of a longitudinal

fragment of a switch-attenuator assembly in accordance with

another embodiment of the invention.
Description of the Preferred Embodiment

. The device shown in FIG. 1 of the drawings is an
eight-section pin-compatible miniature electrical switch.
module 10 for circuit: board mounting, generallyrknown as a-
"DIP (dual in-line package) miniature switch". It has a

cover 12 over a frame and contact assembly 14, shown

separately in FIG. 2, having a set of actuating sliders 16
exposed by an opening in the tip of the cover 12 and a set
of pin terminals 18 extending from the bottom. The
dimensions and spacing of its pin terminals 18 are
compatible with receiving openings in commonly used
commercially available circuit boards. '

The frame and contact assembly 14 of the switch



-3- nmodule 10 is shown sectioned transversely near one end to reveal the

ot her assenbl ed el enents. The assenbly 14 includes a frame 20 of nol ded
phénollc teésin which is divided into a plurality of sections, each having

5 transvérse chanber 22 defi ned- by adj acent partitions 24 extendlng fron1a
pl anar base 26 whi‘ch fornms the floor of the chanbers 22. Resiliently

cl anpetl to one edge of the base 26 and exeendlng along the base 26 into

& of the 10 22 | h |
o act area UG £2° Aol Shhioged TrARssATERLY Lacer Jend St A0V ey

28 is held in péeeml hhe athqr pesembded) elBmentsent Thecaaspmbly ol 4 he
opposi te edge pebitfeas ﬁeﬂtzoe%cfhm@fmgﬁe g@ﬂsﬁasragmswﬁiézprwg cont act
a artia

15 bl ade termn avi n extendlng ﬁ |y over the
anvi | term nal dheigRg %&FQN&!R%%F 1ty @dneactionss aeachobavingtdy opposite
the anvil CQHtﬁﬁdnﬁ@ﬁs@Q:ha'ﬁhﬁzmﬂdﬁetﬂh@dnbb Eﬁﬂ'ﬂ@énﬁe»paﬁtiti@tmw held in

pl ace by a cli ortion 44 An_inte 46 20 e nds dopwnward
from each of t%éto 4’6’%0?%9%@3% na, 4 %g‘ f"gﬁfna g?“ﬂ%ng%? %g%o The
pajtitions 24 e t ¢ranibers 20 have a generally T-shaped transverse
cross-sectional configuy (fiiéﬂ%f?“% %ﬁ%@%b%od%Bb”@dggrofafﬂecﬂé§@eﬁ622 by

S

their nmutually 25 space opp05|n e adapted to receive a
pal yester sl i ced @xyending akangg %§§P 7§ éBﬁPa@Pcheﬂﬁth%S The sliders
16 may be igseth@tbdr®mRD s dndansfilt herhiage Aembad asehavmgdad Al a

on 30 i ts undeTHE’ e I A LRI OPREPLREER PR I B act
pl ane porti on Bage Rpeaklhppmemberc@8 disd haldi gh, pdpee bmnaacli]port i on 68.
portion 34. Resiliently clamped to the opposite edge of
the base 26 at each of the chambers 22 is a spring contact
15 blade terminal member 38 having a blade 40 extending
‘partially over the anvil terminal member 28 and having a
contact surface 42 directly opposite the anvil contact
‘area 30. The blade terminal member 38 is likewise held in
placé by a clip portion 44, An integral terminal pin 46
20 extends downward from each of the clip portions 34, 44 of
the terminal members 28, 38.
. The partitions 24 of the frame 20 have a
generally T-shaped transverse cross-sectional configuration
and thereby define for each chamber 22, by their mutually
25 spaced, opposing edges, a slot 48 adapted to receive a
polyester slider 16 for actuating the spring contact
member 38. The sliders 16 may be inserted from one side of
the frame 20 and are provided with a stop rail 52 at the
other side of the frame 20. Each of the sliders 16 has on
30 its underside a cam surface which includsesa low, closed
contact plane portion 64, a peak portion 66, and a high,
open contact portion 68. |
The frame 20 is shown separately in FIG. 3. It
is a unitary injection-molded piece. This makes it
35 possible for the alignment tolerances for all active
members within the switch module 10 - that being the
sliders 16 and the terminals 18 - to be determined'by only
38 a single member to thereby. avoid'misalignment problems |



anme 20 i s shown separately in FIG 3. It is a unitary

tlon- nol ded piece. This makes it 35 possible for the alignnent

Jces for all active nmenbers within the switch nodule 10 - that 'being

|4 ders 16 and the terminals 18 - to be determined:by only 38 a S|ngle\‘/
meNB€r to thereby avoid m salignhnment problens -4- arising from

di nensi onal m smatches or m sassenbly-o4 +wo or nore nenbers carrying

active eIe r v the|r .
surfaces near}&% ﬁe%h%ggﬁ EE%égﬁi?)gé(l)gﬁﬁ %gg\ﬁ%g?éé‘%f&%%&e%éi Iogssgl y spaced -
fromthe ba®& mereomﬁ@bsrﬁnoarrvenﬁ1ﬁ9$1v@wﬁkﬁmﬁn&§4 n place against the

base 26. The stop makl 53tieiohaezalbélewéexl6m§ AaifberPII Hafve lop frame
20. It provides Ion |tud|nal Lty for e frane.: 20 and sinplifies the

d
assenbly of Ts 5?’§e§6nf“ﬁrt ??‘r '69%?0%& 9% ORRORINE ReJ¥si%fer ati ons The
~sliders 56 bbssesnﬁurudbsdlyospbaedtﬁeqmnayethnsem&ﬁttnihdﬂd)dﬂvilfrane 20

facing in e|% %lrﬁx hb2Rs 88 i?aﬁl%ﬁe c% B éa&aes% Ry e bl | £ ei t her

an open or ose posItion Spring nmenber 38 SaSPdesi red
for any parﬂaédl§2 fort tbe ehidees 16 isprlevc? Paxbp of the £rame RO.s|iders

16 may be fqFt”%Qo@idésQiBﬁgh!ﬂuathlaﬁﬁg‘i&iﬁi'efér %mlﬁm@m QR ation. In
FIG 4 there.i S _separa r at e sI 70 which is 20
inverted to §WQ%1&H88 %ﬁ?sﬁ?ﬁﬁ@éiyo?feﬁ?%dsf 3§ﬁ5§1te directions.
When t h@0sl| isdetsudBt. 70 is installed in the smntch nDduIe 10 and operated ¢
Lo one bF Ssheah obltqgAgiont s 5P 00, SOt pot Terber 3P aszociated
switch position, whbeesipdezgr lﬁg%@n?%‘?tw 3B thatohaYeda¥i th t he
other of thgeslindertedbiftot BReURramé020 facing in either direction,

so that their cam surfaces_may'establish eithér an open or

15 a closed position for the contact’spring.member 38 as

desired for any particular section. chamber 22. Morebver,

two or'more of the sliders 16 may be formed as a gang unit

to assure -their simultaneous opefation. In FIG. 4 there is

separately illustrated a double slider unit 70 whiéh is

20 inverted to show the cam surfaces oriented_in mutually

opposite directions. When the slider unit 70 is installed

in the switch module 10 and operated from one position to

the other, the spring contact member 38 associated with one

of the sliders 16 of the unit 70 will be brought into a

.25 closed switch position, while the spring contact member 38
associated with the other of the sliders 16 of the unit 70

will be brought into an_open.position, " Any numbef of the o
sliders,la'of the module. 10 may be so formed together as a
unit to establish a predetermined switching pattern when %

30 operated. A switch module may have any desired number of
sections,
The cam surfaces of the sliders 16 are so
contoured that as the spring contact member 38 is being
brought into the closed position, the peak 66 causes. it to
35 first overshoot this position and then return to it. This
wipes:thewcontactfsurfacesa30,-42 against each. other to
provide cleaning of their surfaces for assuring reliable
38 electrical contact and also provides a latching-of the



wi || be brought into an open position. 'Any nunber of the.sliders 16 of ’
nodul e* 10.say -be so fornmed together as a unit to establish a predeterm ng
smLLchlng pattern when 30 operated. A switch nodule-may have any desired
nuner of sections. The camsurfaces of the sliders 16 are so contoured.
that as the spring contact menber 38 is being brought into the closed
position, the peak 66 causes it to 35 Ligst overshoot this position and

t-Agh return to . This w_pes:the contact .surfaces 30, 42 agai nst each
other to proW¥ %ﬁé&% (8% RPFAEARN o, “assuring reliabl e 38
el ectrical contact aid Jasl s dvaindegeausattehitnyeobft bhe switehs|ider 16 in

the ol osed pogidi 014 toda Fho WAL uniieRl UndnbrkB V88 G yrogh e 10

that the contac erm na e asse And fastened to

the frame 20 39eembled Bnkdastegact&nt tl@&v|fﬁ'@m9029efFﬁ%‘eF‘E‘%ds%‘I’1‘?%ugh any

openl?gs ghlﬁ%ﬁﬁﬁﬁﬁtﬁhﬁiﬁttﬁﬁ}?é“ﬂnﬁ@%ﬂ@@r%h&%ugﬁ8ah9 bpeﬁﬁﬁgﬁbleﬂhisadlly

as interconnected, strj as_shawn i att 0

members 28, 3JRCTBLYHL k?? SR Ra I‘f@“@’ |n8 9 Bg 7 HEE%% Is'%%’/(gf%

This greatly asdinterddhnédﬁednanﬁxnaAuasn@hpmmbhenﬁlﬁsséc|aAﬁdemAth

| ndi vi dual rr% é’r&tgté‘g Eﬁ%éﬁﬁleﬂ?@%ﬁr%sz% %ﬁeaﬁgaﬁxédﬂéestﬁéel r cost.
menper s 8t

The ternlnal ensel ves are of bery |un1cog are
desi gned to UPERRGELINHIHLLDS 71Tt he sGveFed: helTFuFl 134 g&érﬁ? B ter

‘assenbly {¢ teke xﬁaﬁﬁﬂ@ét@ﬁué@@&totﬂwwds‘wcl@teur wﬁ.enl ihadvifwatti on in

they have. hechendPHER ¢ F8 a%r#‘a&@?sséw 45 FETRE, SRELFORuSet "Fhelt O

provi de the regstsed reS|I|ence FIG. 6 shoms a ceramc

attenuator circuit ppe terminal members 28, 38 themselves are of
beryllium copper and are designed to undergo plastic

15 deformation on their first operation after assembly to take
a final set best suited for'their'resilient function in the
switch, It is an advantage of beryllium copper terminals
that after they have been formed it is not necessary to
further heat treat them to provide the required resilience.

20 FIG. 6 shows a ceramic attenuator circuit
substrate 72 positioned adjacent the bottom face of the
base 26. The substrate 72 has a circuit pattern applied on
both of its major surfaces. It is held in place by the
clip portions 34,44 of the terminal members 28,38. The

25 clip portions 34, 44 make appropriate contact to elements

. of the circuit 72 to provide an integral switch-resistor,

switch-attenuator or other module. Since the circuit
substrate 72 also provides. structural reinforcement of the
base 26, the thickness of the base 26 is shown

30 correspondingly decreased.
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substrate 72 positioned adjacent the bottom.face of the base 26. The
ate 72 has a circuit pattern applied on both of its nmmjor.surfaces.
&lhel d in place by the clip portions 34,44 of The termnal nenbers

&) The 25 clip portions 34, 44 nmake appropri m‘m"wumm ements of
¢ Zircuit 72 to provide an integral switch-resmm enuat or or
pér modul e. Since the circuit subst®ate 72 al so pt‘ovf‘de% structural .
rei nforcement of the base 26, the thickness of the base 26 is shown 30 = g~
correspondi ngly decreased. 35 38 caﬁé@HVS 1. An electrical slide switch
of the type having a cover which | € exposed one or nore sliders
separate therefroni.forAmcelettmicaikelisgie pwddichc oft 4be Sypenbevingnsi de
(the switch, WhepglpySghilcpdived UIHdSRP IR 53kd sv@Erg unitary frame

: _

menber havi ng a base orms a floor and having at Ieagt t wo gartitions
ext endi ng frofesaratephleresremy b Pordfdde il@mmake @3sPrERE EARRBEF for
recei ving spi dem@btacinsedbethe Saitth0 Wiridin @addbawigcadapinpdiaest heir
free edges renmote from,said floor 1o forma slot .t ive_said sliders
whi ch are conSPASFn8ALEoC8rPhe® MY efrnrllga germen be\(/%vi E’%Q'gﬁé Bag{alg?i ons. 2.

A switch as ciaiobdfbonms| ai fildor wind eiaviges dtlSegont dve meRbaFsordnprise a
spring ”e”ber.egﬁhﬁﬁ'hg PLERSEL1 AR S Lt ATE AN e diRIERCHRY @&l 1@Bsef a .cam
surface on said slider en aging a_camfol| ower surface of said, gpring
menber. 3.  Angwrhambas Ephi heteiwing Aahd capfecs MeBbeds20584At act -
menbers eaq) ipagti@eoasChbePnPoidaptedyattindist e eared geasirementl frhel d to

the edge of S%Lde%igbr to form a slot to receive said sliders which

are constrained to slide only by engagement with the
partitions. _ o |
2. ~'A_ switch as'claihed.in,claim 1, wherein said
15 contact members comprise a spring meﬁber which is
pressed against an an#il member by action of a cam
surface on said slider engaging a cam-follower surface
of said spring member. _ _
3. A switch as claimed in claim 2, wherein said
20 contact members each .include a clip portiom by which
they are resiliently held to the edge of sa{d base.
4, A switch as claimed in claim 3, wherein said
contact members include integral termihal'pin portidns
. extending away from said base. |
25 ~ 5, A switch as claimed in claim 4, comprising a
substrate having a circuit pattern on at least on major Y
surface mounted égainst the oﬁter'surface of said base
and resiliently held. by said clip portions of said. 8
contact members. _ '_
30 6. A switch as claimed in claim 5, wherein said
terminal piﬁs comprise tab members for fastening said

switch to a circuit board.

35



4. A switch as claimed in claim3, wherein said contact nmenbers include
integral termnal pin portions extending away fummﬁu'ﬂ m‘ 5
Asii.tch as claimed in ¢claim4, conprising a su |I fmumh rcuit
pat fern on at least on maj or surface nmounted agaihst® t he But®r surface of
said base and resiliently held by said gl ip portions of said contact

menbers. 30 6. A switch as clainmed in claim5, wherein said:
ternmi nal pins conprise tab nmenbers for fastening.said switch to a circuit
board. 35 -7- 7. 7.A shidwitcds ad ailedeidniol almif, 6yhehereisasatic! i p

portions nake e ri . t t 0 .G Ut Lpal . co .areas provided
on said substrajt:g.ﬂg{.’&aé]b\&g{wn?ag{]e aegegtgﬁlr%& i‘zﬁh'g}g?mtg,g\%\ﬁgé%?n said 5
sl'i der cam surf Beeningl (RRALFH (FTHeS WTicvRdedusr eahdatebeterEhoot and

slider latching. 9. g, A smidwitdas & @i1Eaeednial dlgNd, 7¢0NREF&iMdsatd | east
two-sliders rigi f”é i nt erconnect ed tgﬁform a ganﬁ. 18~ @ swi tch "
substantial | ¥ a81heFki PRRiHL T FASMI5Ed PREEACPEr KPR SPHSE Heontac
acconpanyi ng drawengisootibaid) 25 d3d Imtching.

@ 9. A switch as claimed in claim 7, comprising at
least two sliders rigidly interconnected to form a gang.,

10, A switch substantially as hereinbefore

L

10 described with reference to the accompanying drawings.
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