El ectrigal Connector This invention relates to a connector for naking @‘
el gctricals contact whith a printed circuit board. Mre particularly it
relrates“to a progressively activated toggle |link zero insertion force
connector bl ock. 5. ‘Many attenpts have been made to prono[}SaS514
cannector bl ock which elimnates the friction and consequent wear on
- e nal strips caused by insertion and renoval of a circuit board fromits
connector. U. S. Patent Reissue 29,223 uses inclined planes in the
connector to effect a 10 -zero insertion force. U S. Patent 4,085,990
enpl oys a cam fol | ower engg 2 eq rnal.. el ectrical contact. A
printed circuit board can ﬁ%@tkﬂc ﬁ Co%?%gﬁﬁg% connector w thout engagi ng
the contacts as each cam foll ower engages the high point of its associated
cam 15 surface. U..S. Patent 3,793,609 obtains low insertion faorce using.
an actuator to retradhishdnyventiens velates &q @ eommestor £a5 makingoar d.
U S. Patent 3,744 - eqpl cam.har _t . m
ef:ﬁ%?.ggmj 5%%6%;[ Wﬁ% a %nrgﬂﬁ;ae%e.czlqicuﬁ:a%éretf 'Wclr

serially and nps "ons on ermnal’s into engageien
with the circui paPgacdlaenyagt. réflatled itoniapropritisdvallso givaitadir i ous
cam actions to achieve a zéro insertion force connector: "U_S. Patent
4,060,300 25 toggle link zero @nsertismeforcezemeeior Hloukent

2’ 83(7) g;; éJ - S Pat epfan?r’ %%%é%%%suhaﬁe %%te?f“ma%e“t% A{)Jr%vl{des'a %%nei{'etctor

block which eliminates the friction and consequent wear
on terminal strips caused by insertion and removal of a
circuit board from its connector. U, S. Patent Reissue
29,223 uses inclined planes in the connector to effect a

10  zero insertion force. U. S. Patent 4,085,990 employs a
cam follower engaged to the internal electrical contact.
A printed circuit board can be inserted into this
connector without engaging the contacts as each cam
follower engages the high point of its associated cam

15 surface,

U. S. Patent 3,793,609 obtains low insertion force
using an actuator to retract the contacts prior to
insertion of a circuit board.

U. S. Patent 3,744,005 employs a cam bar to engage

- 20 each terminal serially and move the contact portions on
the terminals into engagement with the circuit board
contact. The following patents also employ various cam
actions to achieve a:zero'insertion force connector:

- U. S. Patent 4,060,300

. Patent 4,050,758

. Patent 3,980,377

. Patent 4,118,094

. Patent 3,818,419

. Patent 4,077,688
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pﬁ“tlsh Pat ent Specification 1,498,611 discloses a connector which
pl oys differentially resilient portlons on the spring termnals to- #&
ve a zero insertion force. Al of these inventions suffer fromone or

»

nore of 5 the following limtations: a) insufficient w ping novenent on.the
contact surface, b) high inertial force needed to actuate the connector )
c) conplex construction-required for making.connec- \_H;

contacts, 10

tor bl ock, d)

inability to program ground, power and signhal termnals to

actuate separately, e) inability to mniaturize connector block, and 15
insufficient force on contact surface. According to the present
i nvention there is provided a connectdr 40t neking el ectrical contact with

a printed circuit bogkdtiShMPEEAY s’:*pé&ﬁﬁfedﬁ&n hpusgggsh@vamlc%s@'soagate

f)

sl ot for

receving a portion of said board, and 20 means for guiding said

board into the FRRBEFEPToMIIGH STRAQ Xﬁ]d%ﬁf9¥%3¥l%%%Yt5§§FélPBH periirss

to said sl olt i nonaittehepsiing mlamam.slr*@dlawﬁvelangafe gHEEed 16aS ifbireat,
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bei ng engagarfite, able and dlsengagable fron1e|ectr|cal

contact with said cigguit,;l %@gq%égkfgfafépéﬁlﬁgxgg ép?gFﬁgugi@geb$ohgg@ggy1

Its associated toggle r

to nbve sal rst end o

contacts,
c) complex constructlon required.for making connec-
tor block, o
d) inability'to program ground, power and signal
terminals to actuate separétely, _
e) . inability to miniaturize connector block, and
f) insufficient force on contact surface.
' According to the present invention there is provided
a connector for making electricai contact with a printed
circuit board, comprising a dielectric housing having an
elongate slot for receving a portion of said board, and
means for guiding said board into the interior of said
-housing, at least one toggle rod parallel to said slot in
said housing, and a plurality of elongate curved resilient
spring metal terminals having first and second ends and an

.intermediate portion, said first end of each terminal

being positioned within a channel in a said toggle rod and
said second end of each terminal lying in a separate
channel within said housing and being available for
.electrical contact with another electrical device, said
intermediate portion of each said terminal being engage-
able and disengagable from electrical contact with said
circuit board in the interior of said housing by rotation
of its associated toggle rod to move said first end of the
tenmumﬂ.and-ﬂnﬂiiw'cause<mEm'oaﬂze1mmmment£ﬁ'the'uamunalsgmimg.
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term nal and thereby cause over centre novenent of the term nal sprlng<;£9>)
P ¥he or each toggle rod has in one enbodi nent a single el ongate channel
‘ for receiving the rounded first end or bearing end of a termnal spring.
The first end of the terminal spring is a curved bearing engaging the 5
.channel of the toggle rod. The internediate portion of the term nal spring
- '™/ S-shaped with the outer surface of the upper |oop being the contact
\ﬁurface with an electrical contact elenment in the circuit board. The second
‘bottom end of the termnal- spring is fixed 10 wthin the bottom of the
housing and serves as an electrical_cpntact with another electrical device.
Rot ati onal novenent of the toggle rod causes the termnal spring to engage
. and w pe the circui Thigosard camit dsigalal kil ha%véms¢mg ehkoddmenitonal

movenent causesihligel 1Al SISO ESAC UL 1 $5 | Ol 260HRLR il he

circuit board g gle’ro actlon causes the ter spring
over centre so®RAaPT eﬁ&ﬂas|Q$Qlﬂ£(ﬁﬂﬁ?ﬁﬂ#ﬁﬁkﬁﬁmﬁl%gose@ po§n$s¢nenﬂo

In the draw ngsswageeitd dritd 1 %‘perrﬁﬂie;é;w@&f@éé S@aeiﬁgceﬁ?sga&a RQ

parts throughout the _several views Is a parti al sectiona
view in préspeS%FV&e&f°§n§gﬂmiﬂ9ﬁ%ﬁ il a 63H%eﬁgﬁ?r%ﬁéb?H?nB°F61Pﬁe°
i nvention invokkengegminadl &piianels is:-smupé@g@ieh%he 6Qdeer@rf|a&el s a
partially cutaway sectional .view,in perspective of ano dirent of a
connector of tf ~§ﬁ8$8?P3ﬁnhﬂﬂﬂ(ﬂ?%ﬁ%)éﬁ%rﬁfQEQF haRh ?geaH& fPave
pl ane between ehectwdcalamomtadin élemdroggle the. circuit board. The
second or bottom end of the terminal spring is fixed
10 within the bottom of the housing and serves as an
-electrical contact with another electrical device.
Rotational movement of the toggle rod causes the terminal
spring to engage and wipe the circuit board contact and
15 reversing the rotational movement causes the terminal
spring contact surface to-disengage from the circuit
board. The toggle rod action causes the terminal spring
to move over centre so that it locks in the desired open
or closed position.
20 In the drawings_wherein like reference characters
denote corresponding parts throughout the several views:

FIG. 1 is a partially cutaway sectional view in
prespective of an embodiment of a connector according to
the invention involwving a single'chénnel in the toggle |

25 rod. .

FIG. 1a is a partially cutaway sectional view in
perspective of another embodiment of a connector of the
present invention employing two channels and a travel
plane between the two channels in the toggle rod.



lbis a partially cutaway sectional viewin perspéctive of still

her enbodi ment of a connector of the present invention enploying a ¢ , |

pointed first end of the spring inserted into a groove in the toggle rod. 5
FIG 2 is a sectional viewalong line 2-2 of FIG la. FIG 3 a, b, cis a
sectional view of the FIG 1 enbodi ment show ng several spring positions.

FIG 4 a, b, ¢, d, and e are sectional -views of 10 t he enbodi nent shown =

in FIG la showing the several spring positions. FIG 5 is a partially

sectional view of the @iz 11 1908 parolabbpueagatay Beoyionad wEw Nigh
positions. Referring to FIG 1, a housing 10 is nade of a 15 noul ded
di el ectric plast perspeavieg ofadetilbnanethesr esbodjmert of & saampctor

pol yester or reinforced pol enyl ene_sul phide. The housi. t
11 of appropriat® i%t er%%grr v%mée’?:'l:}%ﬁi u?mgggy&ngfs_a ?ﬁé‘q%er%&ﬁ}tatsso%ae?%&can
be slid into the gopgetir ShOtihsOPLEROYRLET af EeBbYR 10 ;heopw_%g[swecda.
the connector. The circuit board has contact strips 20 which w be

al i gned with contact FEGngd 12 posectbondlwiikinalbaghddsiend-Pafllel to
the slot 11 of tggc?o sing 10 are one or nore toggle rods 14. The or each
toggle rod is ma r 7a reinforced 25 . nylon, polyester or polyphenyl ene
sul phide whi ch may be ge, sgrg, 3, {fej §ubskagegohaMule iod ndiasd gy | S
made. The toggle rods of FIG 21 ehch have a single channel 13 running al ong
their entire | engimbodinednir ashowing sevengl $prang iposdttiehsnto this
phannel . Each of 30 pjhe prings &2 45 38R LSY WA PULGE o E P 9

10 the embodiment shown in FIG. 1a'showing the several
| spring positioms,
FIG. 5 is a partially sectional view of the FIG. la
toggle rod showing the programmed spring positioms.
Referring to FIG., 1, a housing 10 is made of a
15 moulded dielectric plastics material made from reinforced
nylon, reinforced polyester or reinforced polyphenylene
sulphide. The housing 10 has a slot 1l of appropriate
size to receive a circuit board 18. The circuit board
can be slid into the connector slot from above or from an
20 open side of the conmector. The circuit board has
cong/hct stfips 20 which will be aligned with contact
springs 12 positioned.within the housing. Parallel
to the slot 11 of the houéing 10 are one or.more toggle
rods 1.4. The or each toggle rod is made from a reinforced
25 nylon, polyester or polypﬁenylene sulphide which may be
the same as the substance from which the housing is made.
The ﬁpggle rods of FIG. 1 each have a single
channel 13 running along their entire length., A plurality
o Lfﬂ?g%gs 12 are inserted into this channel. Each of

30 the springs 12 is separated from the adjacent spring by
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-5-awall 32 in the dielectric housing. The guiding nenber 22 in the (iz;;>
}d&eheetrrc housi ng al l ows for the correct positioning of the printed

circuit board 18.as it noves throughsthe slot 11 into the housing 10. A

stop 38 near 5 the bottom of the~housing prevents the circuit board
‘fromcontinuing its novenent beyond .the desired position. Each spring has a
&gp(ved_surface on its upper or first end 40 which is a bearing surface in '

“engagenent with the.channel .13 af. th Le rad.l14. mJhis in 10
40go? the-spriﬂgw§§1r52e§HWF#ﬁi lF&éaﬁﬁ§§i§°¢E§ ‘ttEP%kﬁR#é?ﬁ%dﬂTﬁg ﬁring
actuation. ThgasefoBHecd eQbcithdc housikig R licws? fidxeth&ncbddectid is

inserted into a channel 26 in the bottomof the housug? 10, and may exit
. from t he housi pgsikiongngapdr tivee pZAntade ciacarit dmbard 1heagsit mepesng 44
- may be a pluggagble electrical .cqntact or..a wire.wa hat be
sol dered-to an ﬁ_g}lgbi ﬁ%ﬁfl tsal%"a;ig &Ptt& e \&Moé’cst]rrf%;dt_:orﬁ aRYOPTHR mear
i ntermedsate pehbi BBtebm! BF The Bdulsing PraRhtd’ i d1iSc@f Choad@PEEom00P
50 forms"the contact surface with the contact strips 20 20 of the
circuit board ¢éntifihdéngpiitisgmovemems eyord ddwe degpixed phetphon. bronze,
copper - ni ckel or otQher,k conven- ional'resil'ent‘{urrent-carbging subst ance.
Rot ati onal novement E8FP: SRTEOGg PSSy Gu SHFVash furhace 87 <1t (2RREFh8%spri ng
12 to nove in g;1oRdihddiupaldeh ¥ e HA O dltdfadbieiyp % B0woEh
its internediaté gorkﬁgn 93 touchéé f%|ca 36§Pthe ég%?gtt %ﬁé? Q@gnofwtﬁe
circuit board tBeantianheledft ef Wwhecsoggle trioad sié f ackhdd bésringtend strip

20 until such tinme _as.the spring.noves over .centre and thereby causes a
sl'ight ubRard Lb of the sprgng 12 %ides within the c anne{ lg og the

toggle rod 14 during actuation. The second end of the ~.
spring is a fixed end 44 and is inserted into a channel
26 in the bottom of the housing 10, and may exit from
the housing through aperture 24, The second end of the
15 -spring 44 may be a pluggable electrical contact or a wire
wrap that may be soldered to another circuit board or
other electrical contact. The intermediate portion of
the spring is S-shapedhﬁz and its outer, upper loop 50
forms the contact surface with the contact strips 20
20 of the circuit board 18, The spring is made from brass,
copper, phosphor-bronze, copper-nickel or other conven-
tional resilient current-carrying substance,
Rotational movement: of the toggle rod 14 about its .-
axis causes the spring 12 to move in a longitudinal

25  direction so that the upper loop 50 of its intermediate

portioq 42 touches (FIG._3b) the contact strip 20 of
the circuit board 18 and thereafter wipes down the surfacé'
of the contact strip 20 until such time as the spring
moves over centre and thereby causes a slight upward

30 movement of the upper loop 50 of-the spring (FIG. 3c).



30 yovenent of the upper |oop 50 of the spring (FIG 3c). - 6- .
Rng the rotational notion of the toggle rod 14 causes ‘the, -9 -
| Ner'medi ate portion 42 of the spring.1g@ Lo nove in an opposite

| ongi tudi nal direction so that there is di sengagenent, fromthe circuit

- board 18. 5 After noving over centre, the spring is |locked in the open
position, FIG 3a. The circuit board 18 can thereafter be renoved fromthe - .

-~ housing 10 without any substantial frictional fo&ge affecting the circuit
board 18 or its Rewversingithesrotatienal motiom ef theshegglanrad: ernative

nbodi ment of thg, i ' 1§ di - | dj b
having a modi 11 e (BT o ngemifatt piafol' B derbha LBE ke Y2
channel s 13a andtgl db¥H b e dppds Brér bywgiphdiRalSdbeeveeont b that

channels. Channel 15 = 13a is designated an activation channel since the
bearing end 40 diherr iprdigengagenentd fromnhthecpbrruitaboard dBart of the

; le wh h | oqp. he_ ] ' ' . i
L ot "Toteni ng R R miHE Sed Conthe, TERGIBREE A8 100KEN, JRCLRRT N0
rotated, 20 tdifers fid St i eI PEC] a8&, POThé 0PiAcuiibvbeatdwaBdsahhe circuit

board and after touching the board, FIG 4b, noves downward, FIG 4c,
t hereby wi pi ng t¥hereaftepdheli remeved afromnthachensingt 18owighons eny

&P
Cthelzs | travel ruBLEL el IRA (PG RES SPRBLelE ERE REFERIE uRYE
- 4de, to lock in pgaexr {tercontadt sstehpsugeard movenent of 50 (back wipe)
--as the spring snaps into the | ocked position. Reversing the cycle, the
toggl e rod0 * FIG, la shows an alternmative embogiment'of the
invention, It differs from the FiG. 1 embodiment by
having a modified toggle rod. The toggle rod 14 is
programmed with two channels 13a and 13b together with
a travel plane 15 between the two chammels, Channei
15 13a is designated an activation channel since the bearing
end 40 of the spring is located in this channel at the
start of the cycle when the upper loop 50 of the
intermediate portion 42 of the spring is not touching the
circuit board, FIG, 4a. As the toggle rod 14 is rotated,
20 the spring intermediate portion 42 moves towards the
circuit board and after touching the board, FIG. 4b,
moves downward, FIG, 4c, thereby wiping the corresponding
contact on the circuit board. As the toggle rod is moved
further, the bearing end 40 of the'spfing moves over the
25 travel plane 15, FIG. 4d, and snaps into the chammel 13b,
FIG, 4e, to lock in place, There is a slight upward
movement of 50 (back wipe) as the spring smaps into the
- locked position. Reversing the cycle, the toggle rod
is rotated in the opposite direction and this causes the
30 spring bearing end 40 to move back across the plane 15
and snap into the chammel 13a as the intermediate portion

42 of the spring moves away from the circuit board. The



is-rotated in the opposite direction and this causes the 30 spri n
; 'aﬁiﬁg-end 40 to nove back across the plane 15 and snap into the charne '

3a a5 the internediate portion 42 of $he spring noves away fromthe
circuit board. The .-7- .second end 44 of the spring remains fixed in
channel 26 during both cycles. The toggle rod channels in this enbodi ment
- be programmed so that a series of springs 12 snap over at 5
~different [err] increments (FIG 5) during the rotation of the toggle rod.

In this manner round, ; power d sj t ' S e tat

different ti ﬁ%e%?cgeeﬂqe a%%la\g}% a%éaf%@g% %]r?%?g?# ﬁ%ﬁéel%b%gl ment
My require a qiitidlg Bt usfelss 2 stiff steel or rigid 10 al um ni um rod
16 to sustain a dielectric progranmmed changeabl e cover of the toggle rod..

However the prografhel tagglkuratl hanmeks| tethis tembedimenty eaBgbam

Chove st 11 aRReRREE, do St o (RER{ YO TR 12, 10mB 2veE P s "onl

in the tsop pordiiffesdnt 101 Biskaient® EPIG NS ) 2dheringhehehepeationhe
toggle rod. In this enbodinment the toggle rod has a chapnel 13, in_which

the first endoths tagglsrrad. 17In | this mapner| SFMPd, AWERARY gl e rod

|t or et at o U SR L 64 B CEAER A€ ALEFEBNRRCE LRz 28 oo

contact strip.dd¥smaididid ld¥rdbT @ bpithotpio [ teisoegbedimentauses

the spring to snap over centre in the opposite 25  direction and causes
di sengagenent m#y ttequinerampetal rod such as a stiff steel or rigid

10 aluminium rod 16 to sustain a dielectric programmed
changeable cover of the toggle rod. . However the
programméd rod could be premouided:in_the desired
program configuration and therefore would not recuire
a rod. |

15 FIG. 1b shows still another embodiment which differs
from the prévious devices only in the top portion or first
end of the spring 12 and the shape of the toggle rod.

In this embodiment the toggle rod has a chanmel 13, in
which the first end 40a of the spring 12 rides. Rotaticn

20 of the toggle rod in a first direction, moves the spring
over centre and causes_thelintermediate portion 9f the

_épring 42 to contact and wipe the circuit board ébntact
strip. Reversing the direétion of rotation of the toggle
rod causes the spring to snap over centre in the opposite

25 direction and causes disengagement of the intermediate |

portion of the spring from the circuit board,



jon of the spring fromthe circuit board. -8- CLAIMS. 1. A 9
| ctor. for making electrical contact with a printed circuit board, L
f

ising a dielectric housing having an elongate slot for receiving a
portion of said board, and neans for guiding said board into the interior 5
of--sai d housi ng, at Ieast one toggle rod parallel to said slot in said <
housing, and a plurality of elongate curved resilient spring netal -t
termnals having first and second ends and an internediate portion, said i
first end of each term nal being positioned within a channel in a said 10 .
toggl e rod and said second end of eaclBtermnal Ilying in a separate channel

wthin said houg%ggggnd being avail able for electrical contact with another
el ectrical devi d internedi ate portion of each said term nal being

engageabl e and di.sendageanestion fiay quaking|ekertaiteali eantactsWidhcar cuit
board in the '“gﬁgh%aofcl ‘gé%ﬁﬂﬂ t&’orﬁﬁf&iﬂﬂ Qfdiéﬁeéx%%%' abadihgugl e

rod to nove sai Irst en the term nal er eby cause over centre

move- nent of thévﬂégnﬁmmekﬂﬂ9§Ef glot ﬁ?%dﬁ%%%%%%nﬁcéoPBFﬁé°Po°élé?ﬁl1
wherein the sai §og@g,l iand n@%é)ff&a(&hi&{rm ngdigpboagdengagethe dnwgirdor

e e b 8% pasl B oBS 41 skt poe CPPRSTR aRoERh iRy, B bR 1
travel plane begween 1&1V\Ksa(ifmnfmi§1nql, 415 a5 sprusa kiit@50ft edghgated cmpcmed
(A ohore ot reedigie By 4D ERER R SECBRLEE BB el
ends and an intermediate portion, said first end of each
terminal being p051tloned within a channel in a said
10 toggle rod and said second end of each terminal lylng in
a separate channel w1th1n said housing and being available
for elecﬁrical contact with another electrical device,
said intermediate portion of each said terminal being

engageable and disengageable from electrical contact with

15 said circuit board in the interior of said housing by
rotation of its associated toggle rod to move said first
end of the terminal and thereby cause over centre move=
ment of the terminal spring. |
2. A connector according to claim 1 wherein the said

20 first end of each terminal sprihg engages a single channel

in its associated toggle rod.

3. A connector according to claim 1 wherein the said
first end of each terminal spring engages and moves over
a travel plane between two channels in its associgted

25 toggle rod upon rotation of said toggle rod. '

| 4, A connector according to any preceding claim wherein
the said 1ntermed1ate portion of each terminal spring is
arranged to wipe the surface of the circuit board as its
associated toggle rod is rotated.

30 s, A connector according to claim 1, 3 or 4 wherein

AR



//;;Iranggd to-wi pe the surface of the circuit board as its associ ated togégggzp
. rgde# S rotated. 30" 5. A connector according to claim1, 3 or 4 wherein
-9-.the or each said toggle rod is made of a noul ded dielectric plastics
mat eri al having a travel plane between two channels in its outer surface to
Qctuate term nal springs engaging wi'th said toggle rod in a 5
+predet.erm ned proqgranmed order. 6. A connector according to claiml1, 3 or
I wherein the or each said toggle rod consists of a.-metal rod encased in at
| east one dielectric cover, the cover having a surface adapted to actuate
termnal springs 10 engaging with said toggle rod in a predeterm ned
programmed order. 7. A connector aced dtng to any preceding claim
conprising a pair of said toggle rods, one on each side of said slot. 15
8. Connect othef or eakbngadidediadgle wwhtibstmade hof armauddedi cuit board,
substantial ly 5 | 4 | I of t o yi ng
dr awi ngs. Thed?éitgég?l{&hgas%%ﬂclﬁ%%é%% ag{%g%ﬁgr%) %gﬁﬁggdsgﬁgbot ocopyi ng
t he appl i cant be§iWegnn&we: whasmnals in its gmyexosumface tewaghkiadlent s

whi ch are difteehlihallo sptdthgs By il "ML LH YPLEET EBggLaNEBHNIRYat hese
arrendrrentg may b(ei |tnspect %d c]):_ré trhae prdem];sdeesrof the Patent Ofice
predetermined programmed o .
6. - A connector according to claim 1, 3 or 4 wherein
the or each said toggle rod consists of a metal rod
encased in at least one dielectric cover, the cover
having a surface adapted to actuate terminal springs

10 engaging with said toggle rod in a predetermined
programmed order.

7. A connector according to any preceding claim,
éomprisin§ a pair of said toggle rods, one on each side
of said slot.

15 8. Connectors for making electrical contact with a
printed cicuit board, substantially as herein described
with reference to the accompanying drawings.

The text of the specification has been reproduced by -photocopying the applicants original

typescript. It may contairn a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent 0ffice
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