'SPECI FI CATI ON EDGE CONNECTOR FOR A PRI NTED Cl RCU T BOARD

Field of the Invention This invention generally rel ates
tothe art of 5 el ectrical connectors and, particularly, to a high
density edge connector for a printed circuit board.

Background of the yWpuRtdoen A popul ar t ppe/miooRiogodri cal
connector which is used widely in the electronic industry is

orinted 00 TG rcu.%%%ﬁdﬁm%%‘{ﬁﬁéb@% ESPRCESY, ‘5&%}@? )

contact pads adjacent the e e_connect Qr.s

cl ongat e hous | ny AGIALAES SNTSATHEHETS EQRH QNI & G INCoY BrICLE BRAKES
receiving the mati ng edge of the printed circuit board. 15 A
plurality ofStermi nals are spaced al ong one or both sides of the
sl ot for engaging the contact pads adjacent the mati ng edge of the
board. In many appli catSpecificatioach edge connectors are nounted on a
second printed circuit board. The mati ng edge board or card

commonly is called the g 1nvent10ncfeﬂ?c'§%'ta96rg.keb5@ﬁ ggd?)t ihf %o F}Qﬁ; ngi ch

the connector is nounted commonly 1Is ca ard
One of the proble ecto ar act er
descri bed above cre@f“é?iaﬁ&gu%ﬁle ag@g@mgﬁ&hggqambleofClalm‘i?.ng dermands for

hi gh density electronic circuitry. The 25 termnals of such a
connector are nounted in a housing fabricated of dielectric

mat eri al such as plastic or the |ike. Not only are the termnals
beconi ng ev#? - i ncr easi nihen braking vehicley apd vi¢ghagla tiainsdthe griveny bie way @é adraky

Wi thin the housing is becom ng greater and greater. The termnals
are nounted in 30 pedal or artesie laverprinally defidies@fdebing] vaduesofraghralke fofcetdr®f a
termnals bei ng separated by a dielectric partition or wall
integral dekirdll VéHec1b AsdldBkion (so-called braking prompt). However, the actual

vehicle deceleration on the basis of this braking prompt depends on a plurality of
parameters which are not known to the driver, such as the condition of the brake
15 system, the loading of the vehicle, the slope of the road (gradient), the adhesion
value between the road and the wheels, etc. For example, in the case of
streetcars, it has therefore been attempted to regulate the brake system, in which
case the braking prompt was the desired value and the measured actual vehicle
deceleration was the actual value of the regulating. However, this resulted in
20 numerous difficulties. A main problem arose because of the fact that when
actuators of rail vehicle brake systems are operated, relatively long dead times
occur which, in the case of streetcars, are typically in the range of 0.7 seconds.
In addition, a relatively long time period (pressure buildup time) is required for
building up the braking force which is typically in the range of 1 second.

25

This Sheet Has Been Replaced

R0




n order to increase the density of terminals in edge connectors,
it has beconme known to design the connec- tor as a bi-Ilevel
connector. I n such bi-level connectors, term nals are provided

Wi th contact portions that contact 5 t he daughter printed circuit
board at two | ocations . t i

edge of the board. ﬁécaﬁgeopf the 1nert1a (ﬁ%fu #g\rbgér%ct% srgﬂre%tsnagﬁsﬁeg%&ggﬁt;@ér&g
alternating rrent al the le h_of .t.he card- ecel

Siot in ¢ Wb R %mq%ﬁ F¥ e o FAidaEPRRE Gy tatelf
opposite 10 si des of the sl ot . pr.obl ens,
outlined above ar ebmkingpperatignpean cause considerably Eﬂklﬁﬁé’ﬁﬂﬁ%ﬁ}tedir%nff@mzﬁlpés
paraneters or characteristics are desired to be incorporated in
the array of terniwhich is extremely aindegrablee €llgs, becaiss|aft the Fdhovemenéings it
may be desir- 15 able to provide all of the termnals with equa

electrical 5 diff@ilfies| £5@b18FeBIMpGYiaSHfc@liibdcken MRIcldssiv kéise ahans with t he
termnals. It usually is desirable for the tips of the tail

portions of all of e; ggﬂﬁ copl anar. I t

al so may be desira §ﬁ¥%8 %ﬁh MQBM§ s §ﬁ$§ portlons of the termnals
staggered in at |east two rows al ong the I ength of the connector
in order to increase the density of the "footprint" of circuit
traces, pads or holes in the nother printed circujt board.
Finally, it may AngiersTcuy whiFh FaBdicR trvne! ahscasslatg, BB ¢ an
equal 25 force on the daughter printed circuit board.

This invention is &ict deatewhewn therpetuslevalne ofithe vehicle decelaratipnesgdefined by
connectors, particularly in the structural rel ati onshi p between
the di el ectrlioc houdiffegensiating RgatioBainvheel speed signalsalBich arecsupplisdg forrrimpkMent s
directed to solving the above 30 pr obl ens. Summary of the
I nvent i on by inductive whé¥l s&ﬁbﬁcfelatfvglff‘yr}ﬁéﬁ?f)@rterﬁﬁgetlkéﬁatédnéff‘d?& & odcar t O
provi de a new and inproved edge connector for a printe circuit
board.

REPL ACED which are the result of the scan timing and which, in the case of streetcars, are

typically in the range of 100 milliseconds. These errors present an additional

difficulty with respect to mastering the regulating.

15
It is therefore an object of the invention to provide a brake control and a
method by means of which a stable braking can be implemented according to the
braking prompt defined by the driver in the case of arbitrary parameters
influencing the braking.
20

This object is achieved by means of the characteristics indicated in Claims
1and 11. Advantageous embodiments and further developments of the invention

are found in the subclaims.
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I particular, the invention is directed to appl i cati ons wherein

the printed circuit board has a mating edge and a plurality of
contact pads on one or both oppo- site sides of the board adjacent
the edge. 5 In the exenpl ary enbodi nent of the invention,

the edge connegf, rbah@%hﬂ%ﬁ& $tth arg%gfi‘érf (g‘ls?s e&fte[r}a%gﬂx%”agfegﬁlatm

havi ng a board-receiving ace

t he board-receiving fac a a i tudi nal axis aqf
the housi ng for roSurenRgERdCATo ﬁfw%i%l Rgulating pystegh PHIL BUETETTE B DedR LA, A
plurality of term nal-receiv- ing cavities are spaced al ong at

| east the one si de agprregiion signal onlylfgledlevgémb@twgm thy brakingprempiasii¢ssred
extendi ng generally per pendi cular to the |ongitudinal axis of the
housi ng. Hacdlerathoti dignafiead sthepictiabdadelerdion st tha eeliigle &ogunside 4 definedvi t y
15 between a pair of the transverse walls generally adjacent

the board recgivi ngarf%%CQ"he-EB&e&@d/bﬁak@ﬁro?ﬁg sagnﬁpwﬂl $BR 56 onstant for the B@tnpeen
| ongi tudi nal side walls of the housing plurality of

first and second tepminal §orﬁraEtﬂeea%8¥é/ ﬁ%nﬁ({)hed dev1§Bon 1S%ﬁp1% Bl d%ﬁg d ran

€.
term nal -receiving cavities ach erm nat cludes
a generally planar base 03 rt| on aV| n

ret ent. ect|on
press-fit between {CHE& %?1 I will not be e@‘FCt‘ivféln?fe@Eéﬁ?‘fe\/@e@Wgy, a

tail portion prolectlng fro one end of the base portion and a
resilient spring adgyiationisoutsidathedefineg rargsm an opposite end of the base
portion. The 25 resilient spring armhas a first elongated section
ext end- ing upward fromthe base at an acute angle thereto, a
second curved contact section extending fromthe first section and

within the sidt, a thirdheesirédtioneshalvillbg képt@Bhstant for one of QBRSO 1REL act
section and at an obtuse angle relative 30 to the first section, and

a distal end includkifgeas ﬂfe(?lllﬁ'é}gncegetween th@*ﬁ&a?l?ﬁfe&ﬁ%@gﬁﬁggﬁ Ei%'lé al®8fd t‘ﬂfe the

preload ribs and above contact section. Eac second

term nal s includes desired decele@aﬁ%ﬁn &Ela nax ﬁtb net%e aaﬁlge‘r/%alpgg a?’clf)gtg%s? tths

retention section press- n

respective 35 cavity, a._tai I ort 0j ec fromone end of the
baso sor { COREHAT HEFLSE [haRieds o e ek disdionber Ha dthon. the

instantaneous deceleration is outside this "tolerance band".
15
In comparison to a classic analog control or a conventional digital control,
in which, during the entire regulating operation, a control variable is continuously
fed back and processed, in the case of the signal processing according to the
invention, the instantaneous deceleration, which can be understood to be the
20 control variable, will be processed, that is, used for generating the correction
signal, only when the difference between the desired deceleration signal and the
instantaneous deceleration, which can be understood to be the "regulating
deviation", with respect to its amount becomes too large, that is, is outside the

tolerance band. When, in contrast, the regulating deviation is so small that the
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opposite end of the base portion. The resilient spring arm has a

first generally horizontal section extendi ng general - |y

per pendi cul arly the base, a second generally verti cal section
extending generally perpendicularly fromthe first 5 section and
offset fromthe plafgeale KGRI mgmaéy béhd, the instapiaflcRUBLAGREF 1 A
extendi ng upward fro e secon sec acute an

thereto, a fourth curve act secti ext ndlng fron1the third
section and wit hi PTP¥ES |a(r)1§nhcacorrectlon Slgnq‘l lsflpﬁmgaé%e[dl‘g‘ﬁ WePendi ng from t he
fourth contact section and 10 at an obtuse angle relative to the
third section, and a distal end including a preload arm positioned
agai nst one of the preload ribs and above the contact section.

O her objects, featuresSiacathatiregulibbgemntaterttion” takes place oty irethe case ofildrgerbe
apparent fromthe follow ng detailed 15 description taken in

Z onnection with thievagiensRanthdr¥isdti@¥ontrol is unreguliaf@sthe initially mentioned dead

times and pressure buildup times can be mastered better.

In addition, existing brake systems can be retrofitted with a brake control
according to the invention without having to change mechanical components of

10 the existing brake system.

The invention can be implemented as a hardware solution in the form of
an electronic circuit as well as as a software solution in the form of a computer
program for a program-controlled processor or as a combination of the two

15 solutions. Particularly a software-type implementation allows a very cost-
effective adaptation of the existing brake control to a certain vehicle and to

certain application conditions.

According to a further development of the invention, ameasured "course"

20 or a "course" of time-discrete instantaneous deceleration signals is smoothed.
This takes place in that a smoothed instantaneous deceleration signal is formed

from an actual measured value, which represents the instantaneous deceleration

of the vehicle , and from measured values of preceding clock pulses. The

smoothing takes place by a special filtering which consists of the fact that a
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"PATENT 97- 009 SG

Brief Description of the Draw ngs The features of this
invention which are believed to be novel are set forth with
particularity in the append- ed clainms. The invention, together

with its objects Qlﬂﬁlbér of succes%ﬁ}@ﬂya\gk’&%@&ﬁ?edtﬁﬁfegQI"e wg%nteg%:ﬁ’@x%ﬁ ﬁ&%ﬁﬂ ood

by reference ow ng description tak i n conjunction

with the n dra i n.which. e referenc rals
Mdenti Ty 1ike el eaaéeﬂéiﬁr% Vgl B e il hiindi8186 SA1G. MR
FIGURE 1 is a perspective view of an _electric 10 connect or for

i ncorporating el eC#i% %IW%@%M@@QWB‘%‘MmCaWWd valugs-which; Wih respeche

i nvention, in conjunction with a fragment- ed depiction of an edge
of a printed circudtimeozare dloseitoghe actual measuringgiving in titng areecigbied digher than
FIGURE 2 is a fragnented front elevational view 15 of the connector
housi ng; 5 the measured valukes (hiidh ate théredethbR@FRITegRRct tOphdirBe Micontrat t he
connector housi ng of Figure 2; FIGURE 4 is a fragnented
bot tom plan vi ew § atfi@uency filtering, &?Qﬂ@rﬁﬁl@rlﬁj‘ﬂféﬁﬁﬁ&' zpfovng&Jérfﬁte? n02§ nal
FIGURE 5 is an enl arg verti cal sectl on t ener al ong
line 5-5 of Figur

that of Figure 5, %ramfma“"“S&fe erefere HBt"‘P}EPﬁPG#gE%mFé?H%?e?Y tledis °f1 sen &
FIGURE?lsavertlcaI onthr ghth housi ng sim | ar tﬁ
Figure 6, but of &MogH] g © faprse Qjthe dece erdtion sigpphEFRGHS S7 Be TS aia ¥Rt i es;
FIGURES 8 and 9 are side elevational and plan vi ews, respectively,
of one of the two ak mpde diingdhamessuging or during the calewlatien ef thedividual time-

FI GURES 10 and 11 are side elevational and pl an Vi ews,

respectivel i of tdierdeastutanbaysedaatletations. n@hshe whole, this results in a smootlker GURE
12 is a fragmented perspective view of an el ongate strip of

el ectrical term nalofirselolf ke doteBliciPE1BRA 28E therefore in braliig bP@afiGHs vt Fdvie@r
strip and the md-carrier strip;

REPLACED jolts.

According to a further development of the invention, a "correction signal

15 gradient” formed by two successive correction signals, in the event of the
exceeding of or the falling below a defined positive or negative maximal gradient,

is limited to this maximal gradient. This has the advantage that deceleration jolts

and resulting force impulses at the vehicle or within a vehicle formation during

the braking operation are further minimized. This reduces the mechanical stress

20 to the vehicle, and the travelling comfort for the passengers is simultaneously

increased.

In the following, the invention will be explained in detail by means of an

embodiment in connection with the drawing.



FIGURE 13 is a plan view of the elongate strip of termnals after
just the stanping step and prior to being formed into the
configuration of Figure 12; FIGURE 14 is a plan view of
t he stanped and 5 formed strip of termnals as shown in Figure 12;
FIGURE 15 is a side ele i |, 1Yl W I f.
termnals in Figure 14; ??éu'ré)f]ﬁabYéc%‘%a%frarﬁIa??__Pr&(ﬁzggatr%%c%g%?%tﬁéﬁ%@hgnr%%P e
illustrations of processes during the fabrication and subsequent
use of the 10 and| gngate strip of terninals: FI GURE
17 is an enlarged vertical section simlar to Figure 5 showi ng an
al ternate enbodi nent of the connec- tor housi ng;

FIGURE 18 is an enl arged fragnented bottom plan 15 view of a portion
of the connector housi nfigie2iing sehematic block ¢ibgraal of & brake sgstemrdla vehixdd vi ng
cavities and one cavity nodi fied as shown in Figure 17;

FIGURE 19 issan enkaidhed eXi@ppddomith & Bakk @ntedlBbdodding to the inventin.Fi gure 5
showi ng still another alternate enbodi nent of 20 t he connect or

housi ng; and FIGURE 20 is an enlarged vertical section
t aken generally along Iine 20-20 of Figure 4.

Detail ed Description of the Preferred, Enodj nent

Referring to the drawi n&éefglfregf’eaageélreraa%r@i Y’!lggﬁﬂay’ for example; b 2;breks ¥y efur es
1-4, an elongated el ectrical connector, ) general |y designated 20,
of the edge card t $peertes ghgphanical signal whichs diyneeersy of aint glestemeplfanids] s
type of electrical connec- tor inthat it includes a unitarily
mol ded, el ongate converter 1'hisgsiveged B abednalvigrefectridabbrakingpuorhptrsigrat BAZ for
term nating face 22a and a board-receiving face 22b. The

boar d-recei viong  the train uhi@@ad 2icH fepldsaias aatsiddon@alefitioh G 1O to B&r d
slot 24 10 for receiving a mating edge 26 of a printed circuit board

braked which was requested by the driver. This braking prompt signal BAZ is
supplied by way of a signal converter 1 with an integrated A/D converter as a
digital signal BA to a jolt limiting circuit 3 which limits the rising and falling
gradient of the signal BA and emits a "filtered" braking prompt signal BAR. If
15 the signal BAZ defined by the drivers changes, for example, in the event of an
abrupt initiating of a full braking or a sudden release of the brake, the jolt limiting
circuit 3 has the effect that its output signal BAR can change within a defined
time interval, for example, a clock pulse, only by a defined value in comparison
to the previous clock pulse. This filtered braking prompt signal BAR is the
20 "normal" output signal of the control which is supplied to actuating elements of
the brake. In the case of the invention, this signal is modified when certain
operating conditions occur. An adder 5 is provided for this purpose, to whose

one input the signal BAR is supplied and to whose other input a correction signal



28. A plurality of terminals (described hereinafter) are | spaced

al ong both sides of slot 24 for engagi ng contact pads 30a and 30b
adj acent mating edge 26 on both sides of printed circuit board 28.
It can be seen that contact pads 15 30a and 30b are in two rows, with

the row of cont actKﬁ@%ﬁpp%egé The o @feéhegld&éwﬁ{entscaﬁgﬁggngéoﬁttmigm g ow

of contact pads ach of the rows 30a a is generally

I I el j . I | ari zi ib I
20 0 tor 1 el Rble e R RSt o BeRR 54 T Cage 26 of the 20°

printed circuit board to ensure the board is properly oriented
endwi se within the slot relative to the elongate connect or.

In many applications, edge card connectors, such as connector 20,
are nounted on a secondThe ¢omeetioncsigmalKiis gonerated in asuherdinatefioatrakaiicny. Eor cui t
board 28 commonly is called the "daughter" board, and the board
29 (Fig. 5) 50 whi this puipose, by measuring Ghiv@edtiohali spedinafiine dr sevaralwheelsoftiad | ed
t he "not her" board. Connector 20 is of this type and incl udes

three boardl ocks V?]hicle, a measubifh deASE’ M Qtelhl @ i OPTWRER FERdBdnkd hd10! es
in the 30 not her board. A plurality of standoffs 36 project downwar-

dly from board- nouptj arpf i : . ] hed
di stance to space {fﬁgﬂ%g@%ﬁ%&ﬁ P (f)%etv Iﬁ}glgl%n%{}%vevﬁ Bisadgggrg%ﬁédwnhfﬁs)%eﬁ ttﬁltfgcl:é;nent
t her eon. . . . Figures_ 1 and hest .show t hat el ongat e housi ng
35 22 of conAdiEETeIBRALS WHFHY S aEnal bRt RiR WP]@E@%?Sﬁ@ts%e vehisle
cavities or passages extending |engthw se of the housing )

PATENT acceleration or deceleration. This signal - which, in the following, will be cglfedyp9
SG generally parallel to the longitudinal axis of the housing,
one on each 16f oppbddctlerasion eignalf - Bantermsddidtel dtorediime memovy element 10, in which
includes an alternating series of differently shaped first and

second cavities 38gasafiit B&oryldlendddfll O b storeRevesdlan@Bssivémeasured véliuet]isictone
row are offset relative to the other row by the di stance bet ween

adj acent cavities. . R first cavity 38a has a
differently shapeda%faﬁﬂ‘gﬁg%%éfs‘é(%gmmuonS‘gnaclash both sides of it within
its row and as well as an addi tional second cavity 38b laterally
across card slot 24 10 in the other row of cavities.

More particularly, referring to Figures 5-7 in . conjunctjon with
Figures 1-4, housing 22Thpdfcslissaion signal mgasured at the actyg] ppigbindane andsgevenal st
and second cavities 38a and 38b with one pair of the cavities
shown in eadd of Fidepslesatia signalmbfBevious clogk puliesdetesmbed ndirigs prsoeding st
cavity 38a on the |eft-hand side of slot 24 with second cavity
38b on the right - hadsurements and stored in the memory element are supplied to a filter element

11 and are "filtered" by it.

The filter element 11 is a digital numerical filter which, in general terms,

20 carries out only an amplitude standardization of successive deceleration signals
but no frequency filtering and thus smoothes the time behavior of the signal

course formed by the deceleration signals. The basic principle of this filter

consists of the fact that the actual deceleration value is multiplied by a relatively

high weighting factor, while the deceleration values of the preceding



side of the slot. Conversely, Figure 7 shows one of the first

cavities 38a on the right-hand side of slot 24, wher eas second
cavity 38b is shown on the | eft-hand side of 20 the slot. These
depictions in the drawings illustrate that the first and second
cavities 38a and : ‘W h THEGR LR
housi ng on opposi ?’2&5?11 g%ﬁfg?ir ?r#é‘ﬁﬂgﬁéh’ by smagi:ro}[v.e lgmlﬁgcggt?r&'eeggﬁoacent

caviti es n each rou Ler S91oa¢ aided ypand aR BRI B hE SN GE b A0t e

referring to Figures 5-7, a reinforcing rib, . 42 is disposed in the
| ower hal f of the Wghtinggfastepar Ahisglationship is defined inihe fallowingcalpplptignd 38b
in each pair thereof. The reinforcing ribs 42 not only separate
the cavities, but f8finula: al so span the cavities and are integrally nol ded
bet ween transverse walls 40 to provide support for the walls and
allow the wajls to be nolded as thin as possible, thereby

enhancing the high density nature of the connector. Al of t he
reinforcing ribs between adj I fies 38a andnr38h 35 are | ocated
al ong a | ongitudi nal centerf%ﬁ@ﬁﬁéﬁ?g#ftBUsing nﬂCLﬂghlzz (Fig. 3)

i mredi ately bel ow slot 24 as can be seen by
8 . .

—~ each reinforcing

rib 42 i s tapered, as 9" 4% at =i%® bottomend to provi de a
camm ng surl@Gce for engaging the termnals and assisting during
insertion of the termnals ithto first and second 5 cavities 38a and
38b, as described hereinafter. Therefore, it can be understood
that reinforcing ribs 42 perXor rugeb; mul titude of functions.

Each second cavity 38b inclydgs an enl arged recess 46 and an
inner pressyfit termnal retention slot 48 10 in each of its
transverse walls 40, asg.aell as_an _upper :i, j, ne® el oading wall 50, al
for different purposes i’n cqpperat- ing wth a respective
termnal inserted into the cavity. Simlarly, each cavity 38a

i ncl udes an enl arged recess §2b_ and an outer press-fit term na
retention slot 54 inits 15 1 transverse walls 40, as well as a

prel oadi ng #l | 56, again for cooperating with a respective
termnal inserted into =-n the cavity. It can be seen that

prel oadi ng wall 56 of cavity 38a is shorter than prel oadi ng wal

50 of cavity
wherein F; is a deceleration signal smoothed by the filter element 11 at the point

25 in time j, which deceleration signal corresponds to the smoothed signal b of
Figure 1. Fj is calculated from individual deceleration values bj, wherein by
corresponds to the value of the instantaneous deceleration signal of the actually
considered clock pulse, b_j corresponds to that of the preceding clock pulse, etc.
The factors Gy are weighting factors which are indexed corresponding to the

30 deceleration values bj, wherein the following applies here: G;>Gj.1. Thus, the
"past" has a lower weight than the "present" but nevertheless causes a smoothing,

so that undesirable peaks are avoided in the deceleration signal b.



38b. 20 A plurality of retention bosses 57 are nol ded

integrally with housing 22 in alignnment with term nal - recei vi ng
cavities 38b whereby the cavities extend through the retention
bosses. Actually, the retention bosses are "split" portions of

housing 22 projecting % el.ﬁi]é se. orfgma%%catlon ac&ﬁc@&égﬁfzﬂsé(g‘?f bﬁuﬁq;viﬁ%e

opposite sides of termnal-r cavities acent the

| ower portions of ther S ..
received in the cddff g E %o(ﬁowmg’ n WI&'&E’& t&°’b8ltWSt$@mﬂ)eé)§‘f d%cheﬁatﬁoﬂ
Figure 5, the standoffs 36 extend downward from board-nounti ng
face 22a of housi riigmbb 0. four yaluey pigerding it ar¢ kRkEN ipfe ACERING 3¢l GFe Weiehisd 57
ext end down- ward. As a result, the retention bosses will not
cont act prorrespohdiigrto their dwocassioR $n tite by tneang ofweightang fadtorsl teount ed
t her eon. As shown in Figures 4 and 20, a recess 39 is 35
| ocat ed adj agent t he opposi tg}e@d& @f +he FPWH_ 3)# 1t1ﬁ[1m nal

receiving cavities 38a jaad 38b. |n addl tion, a pair of

recesses 39 are located on opposite $igdasyoh center board- | ock
35c which is aligned with and positioned %eIOM/poIar- izing rib
32. These recesses 39 extend laterally fromthe | ongi tudi nal axis
of the housipg at |east_as f as th a receiving cavities
S8a and 38510900 pr of or WhRY itering Rntions gt 15 i, THEE the HERHES dri e
direction, they extend in a manner simlar to cavities 38a and 38b
al t hough t hey linearly (jbis pessitds tocareang e thedifferprs ater-Srhstsid ihe gltarngelopmpnt;of

t he housi ng. These recesses 39 provide additional flexibility 10
to the plastic houthang, tatfirstHdter speed signals ounéro giffessitibietsubsequently. sl ots 48
and 54 adjacent the ends of the housing and the center boardl ock
35c in order to reduce the likelihood of cracki ng of the housing.
In addition, they al so reduce shrinkage of the plastic. 15

Ceneral ly, electrical ﬂ{‘% d d’)egel'e%‘ﬁngfgﬁalao is su;():Phed 1o §§{C1)1!t>tf’a%te‘?f13%hﬁrpsl e

cantilevered beamterm ong eac

term nal s of .such i.ncl and

general ly dégl ghat %‘% §5d }heae EKQW the filtered brak‘é@r?&?ﬂ/g Qﬁr}?[ﬁu‘gt B%F ‘eva?'r?sfealrted
into cavities 38a and_38b, 20 %Pe vel e direc n of
arrows "A" (Fig. 5§w1tch 15, the thus generate e%(ﬁq%tﬁlgtéﬁl lpyls ?‘@Pé?‘f itﬂgtvxfoo
Figures 8 and 9 in conjunction with Figure 5, first term nal 58a
i nsertabl e comparajors kleasets.i The swachfls tihgsadalor siveichiBg @11 thel aottrel a

circuit, which is arranged on the output side, at certain operating conditions; for
example, when there is a falling below a defined minimum speed of the vehicle;
20 at certain locking conditions, for example, when all wheels of the vehicle have
the tendency to lock; when the blocking brake is engaged, etc. In the normal

condition, the switch 15 is in the illustrated ON-position.

The comparators 17 and 18 are each followed by multipliers 19 and 20.
25 The arrangement of the comparators 17 and 18 and of the multipliers 19 and 20
has the purpose of providing different regulating amplifications for positive and

negative deviation signals Ab. Comparator 17 therefore allows only a signal Ab

9.



‘general |y planar base portion 60 having a retention section 25 62

with outwardly projecting barbs 62a (Fig. 9) on opposite si de
.edges thereof. Atail portion 64 projects from one end 60a of base
portion 60 and includes a tapered tip 64a. _ Aresilient spring arm
or beam 66 ext endg, %ﬁs?%&hﬁ%g@?@h'le gomparator P@be%stcﬁﬂ)%‘ﬁtgﬁﬁlﬁbQB gﬁﬁewlﬂé‘i?e
portion at approxinately a 4[err] 0 angl e thereto. The spring arm

i ncludes a first generally - r ai ection 66a that extends up to
an | hwardry boned ™ 202 thg spyisptiers 39 P28 o5 Gorihergring el WENMER of o4
as best seen in Figure 5. Although difficult to.see in_the draw
ings, straight se&tleplieddy tg%dltff&{‘i‘@F @G@%K?tan‘il K2 lifagnal 4B is exactly gdjn%"é%t
base 60 and narrowest adjacent contact section 66b. This reduces
stress concent r at icomparators Heandr$ agsblogked; a "regulating intervention't isinat negedsgryst eep

| ead-in section 66¢ is positioned above contact section 66b with a

general |y veyti calThdpu€sutaighals of the muBplitisorY Se20diaegplied he acetinmbn ar m
66. A general ly arcuate transition section 66e extends between

lead-in 5 .S%Sﬁﬁéeaﬂﬁﬁﬁamcwm% mc%ﬁféa;f;églrbﬁggictr%g{aﬂprofhcaviﬁwvm t

the lead-in section to have its desired ang verti cal
to provide a lowinsertjon,force yet position upper arm section
66d generally vertcf)’c‘}giirlak?r?é' engage prel oadi ng wall 56. As best
seen in Figure 5 the lead-in 10 section 66¢c extends fromslot 24
slightly into cavity 38c to ensure that the edge 26 of card 28
initially engages | ead-in section 66¢c. Finally, the tip 66f of
arme66 is coi rdg fibteredtharifing promps signaMBAR and thsbireepthad deselerationt i ng
t he termnal 58a into cavity 38a during the assenbly process. 15
Finally, Fipure 9 sighaltsare spppliedad thervaindossicompar@fdr 24. The brakiatg prpmptsigeal si de
edges adj acent second end 60b of base portion 60 which are the

result of severi nBAREs LANHHINA in a first multiplieNB A by & f4dér A€randtihi £ séénd
(described hereinafter). In essence, these protrusions conprise

cutoffs of the cargiery: | WE&R e ] . LSq 4 rted
into its respec- rﬁdlﬁﬁh&gzg)y\?efa%g{fi&%grg%a, cﬁfgg?l;ggrf%%@gﬁ%%?gln%@%?
enl ar ged recesses ,b2. The recesse re.sufficient.ly |arge d deep
enough to prevent “GRP#© t‘grﬂ?ee?%%aéawstﬁﬁfg@&flg‘f#@ dﬁﬁ?]erf‘ o sigralb. qﬁﬁ ow
free nmovenment during insertion of the termnal into 25 the housing in
the area of the coBwarRtors 33 and 34 are followed by theeslgld valye compargioreds aml Ihd 11
i n conjunction

15 in which it is examined whether the output signal of the comparator 33 is smaller

than or equal to 0 or whether the output signal of the comparator 34 is larger than
0. The output signals of the two comparators 35 and 36 are linked with one

another in an AND gate 38, which emits the signal F.

20 By means of the window comparator 24, a value range of (BAR * Al -
b) and (BAR * A2 - b) is defined and examined as to whether the smoothed
deceleration signal b is within this value range or window. The width and the
position of this window with respect to the smoothed deceleration value b are

determined by the factors Al and A2. If the smoothed deceleration signal b is
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With Figure 5 each of the second terminals 58b includes a

general ly planar base portion 70 having a retention section 72
Wwhi ch i ncludes barbs 72a at opposite side edges thereof. 30 A tai
portion 74 projects fromone end 70a of base portion 70 and

i ncl udes a t aper edyitiPméHbs A SR tno TP e braking pron sRRAB Xt ends

froma second, opposite end 7/0b of the’ base Ion 70. The spring

arm 76 incl udes a | S n

extending fromt hégﬁgﬁ éﬂ I¥ °g§$é g(thersl?nd the Slég%é’%? SIggBBf S’?&%O% Hﬁ’ g‘”ttcp]er eto
and | eads to a gener vertic sec nd section 76b
with an arcuate | htbFélhgﬁePOSItlon illustrated g Figurel;, t‘)"Séh HencEs asp
generally straight third section 76d extends fromvertical section
76b at approxi-  re-quired, medified by tiafactory KdrapdeK2,her way ofagzradiery limitiag

i nwardly bowed 5 contact section 76e. Although difficult to see, such
third 5 sedcircain 25 swilldgeasuppliddaonanéneryX8rie Sthos® oexervl irgfut thesighal Ri n
the beam A relatively steep lead-in section 76f extends away from

contact section 76e,Mbeilitd by Mee\ﬁﬁﬁ%%omfﬁﬂtcﬁ“ﬂ The memorgﬁgl’éﬁﬁ%éﬁ%?&é
transition section 76g. As best seen in Figure | ead-in section

76f extends from ﬁ%@é}‘é&éﬂé 04 v!iﬁffere,[nnall ﬁl%,nal D rvﬂn 'rrE tq'ﬁ Q/C{Pg pd%&n}%?rl hat

t he edge 26 of ca engages on
general ly verti cal arm 76h for _ engag rel oad wa

extends upwardly rmmdw}*‘?kb% WW%FWFPW @RWW%"%MWn
curved or 15 arcuate tip 76i. The curved tip mnimzes the

| i kel i hood an igputf iamhaddgr 5¢ Theeradientilimiling irewst 2 eperatenip theesame

t erm nal 58b into cavity 38b during the assenbly process.

Somewhat si bl ar troarmer axtth¢ ittimisihg 5Beyit arstpermits within sdefoed titrerpetindbf,58b
al so includes md-carrier cutoffs 78 20 whi ch becone | ocat ed between

enl arged recesses féﬁe;@inﬁwwO successive (168N VG @ Yhax¥mal heng 5586 hed6 are
sufficiently |arge nd deep to allow for free novenent of

hori zontal sectionpye. 76a and vertical section 76b relative to the
housi ng both during insertion of the termnal into the housing as
wel | 25 as operatively when fully inserted therein and a daughter
printed circuit board 28 is inserted into slot 24. In
conparing Figures 6 and it can be seen that ousi ng 22 has side

wal | s 22¢ and 22d boundTh?goum}% sigpllk @& the memory 28 léFO’éla%‘iefl mgcgsaaram 588b.
Since the cavities 38a and 38b 30 alternate along the | ength of
housi ng 22, 13 he t wigkmBxedlpdefined negative yalue -alHepugrie signal of the cafnperatdrSér nat e
al ong the Iength of t he housing. The thicker portion of the side
wal I s 22c and controls the switch 52. It is the purpose of this measure to permit negative
correction values only to a fixedly defined value -x. The braking prompt signal
BAR injected by the driver can therefore only be reduced by this value -x. This
prevents, for example, a complete releasing of the brake in the case of an uphill
20 braking. Ifthe output signal K of the memory 28 is negative and mathematically
smaller than the value -x, the switch 52 is switched, and a fixed value -x is
supplied to the corresponding input of the adder 5. The value -x can also be

selected at zero if no corrections reducing the braking prompt BAR but only

corrections are to be permitted which increase the braking prompt BAR.
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22d is designated 80a and associated with cavity 38a while t he
thi nner portion is designated 80b and associated with 35 cavity 38b.
The thickened portion 80a of the side wall provi des additi onal
support for transverse walls 40 of

12 C -as .t n o] m.nal, 58a
IS press-fit i lr?t%é é}lkg’ﬁ @s@ﬁal.}'hgfi ﬁ%wﬁg%‘gvg%gé}%%‘ md’lcﬁtef the

it can be seen in Fi and, S- ots 54

| ocat ed i mredi at el Wg‘gﬁﬁi‘bﬁﬁ?le aﬂ@“?‘l&?@h’éﬁ@’dt t&‘ d?é‘)"Bé}éF syvitch 22 is %"Flt‘i}ﬁé si de
wal l's. As such, it can be seen in Figure 5 t hat base 60 of first
ternminal 58a is nexd t{l@cmtlg@m@mlﬁwamtmnedwhlcpjwasﬁgstsuqrqdkethepmmorQQSSOa
of the side wall on one side. This assists in preventing novement
of any portion of Férahispurpose, in themiringdiagranegfFigpe il e attputdt thelflemory 28
Figures 17 and 18 show an al ternate enbodi nent wherein a nodified

first cavitys38a' RxbeiddtedStitioine b}{her input 30 of tflé‘&?&ﬂﬁﬁf 22, %&aﬂh@%&@g vie€oiS

conpared to an unnodified first cavity 3 I'S provi

e vl 220 ey 28 igg llse?'é"ﬁ{%%f"‘?*eé%‘fﬁﬁf%ﬁ e epaiial PR
Fi 18 d 38b h bet
modi 60 ?lr%%‘?g&et%%i‘ﬁ?%wa&% modi {1 od 1115t cavi Ly 38a. The

wi dt h of the extension 59' between transverse walls 40 is | ess
than the width of the main portion of cavity 38a'. In 20 t he
alternative, as shown in Figure 19, the extension 59"’ coul d be
wi dened so that the w dihabsstligels athievadrthatswerrsetion value once detbinsindddiiring
uni form t hroughout cavity 38a'', including extension 59" I'n

ei ther case,10si ncea tibgvitg"dfhhovalidi@nge defined by @ EaghaPitoy w111§e1§15!n|tdmédess
than the di stance across 25 cutoffs 68, termnal 58a is stil

supported al ong baggi & r
It can be seen in Fi 1gur esnéootﬂhegtve%l fhcge ﬁcglé%tm%%%m 19ax@§¥ﬂﬁ%hh€d‘d1&f s 64

of termnals 58a and the tips 74a of tail portions 74 of term nals
38b all substantially lie in a 30 common pl ane generally parallel to
t he not her board 29. l’Ph . use, of the tails will be inserted
into holes in the efoHB‘EVH&W‘El&éPHI@H&OU‘EﬁWégﬁMV luetrprgeqfithqivindewaces
on the not her board are generally coplanar. It is desirable to
have the el ectri caformHar:t hr ough both shapes of terminals

15

If, for example, the constant A1 has the value 1.0 and the constant A2 has

the value 1.1, the logic signal F emitted by the window comparator will have the

logical value "1" precisely when the value of the deceleration signal b is in a

range between 1.0 times the value of the braking prompt signal BAR and 1.1

20 times the value of the signal BAR. When the smoothed deceleration signal b is
outside this "tolerance range" defined by the two constants Al and A2 as a

function of the value of the signal BAR, the signal F emitted by the window
comparator 24 will have the logical value "0", which corresponds to the

illustrated position of the switch 22.
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35 58a and 58b be of equal lengths, while still having the

term nal s engage the contact pads 30a and 30b (Fig. 1)

213 al ong edge 26 of printed circuit board 28 at two

di fferent | evel s, as described above. It can be seen that contact
sections 66b of termn . PR .
different level than C(f)ﬁn g%?&sggﬁ?gﬁg@géﬁgbeF%ﬂ%tﬁgﬁg@érggt}o%111ustratedJIIhi S
permts an increase in_ density of the termnals. . i t.ho .

st anti a1y | no P heSertugaes G dGhiueh Hitl be explaingdhhighliowive
contact sections 76e of term nals 58b are ) closer vertically to

not her board 29 t Bgncans@nisofl fed A2, for examplechpyng veblss Ofl -0 eandi Hal's™ 58D,
the electrical paths through 10 the term nal s between the contact
sections and the taddisomthe de-scription dfitre foar taseswd] rslatestt detpoaitioy ofifaawitch | n
addition, the specific shapes of the spring arns of term nals 58a

and 58b 5 B Mistateli @h Picibs | FGd R eyasirfizd Rt 1he VARl of HeesnHN9GOHNt act
pads 30a and 30b since the spring arns have substantially 15 simlar

spring rates and DMNt S. Duri ng
assenbly, the ter g}&ﬁ;ﬁgﬁbg@ég%gﬁgﬁdhﬁg% inserted into their
respective cavities 38a apd,38b .fr the bottom or. term natjng
face 22a of the housi nS‘!aﬁ?tF%& it bl assurp%q%ahtgfzgmggt%xg#ndqcﬁ@faﬁmpébgagfc ive

cavities, their respective 20 . contact section 66b and 76e initially
contact the taper &jmed from the spesglsignploris p@ial t0.93 timenthe filtersd braking prgmpt b 42
t hat sepa- rates the two cavities 38a and 38b. The contact
sections sigbl RAR; 7Bet is| ildeachiiab dgeedlératiareist smaller thaaXhe de¢dleratiery
reach slot 24. A tool (not shown) generally shaped |ike edge 25
card 28 is 1gositi prutbted bjnibe dsiver, in#hich cadedld sifital bus dlitside the tolerance bidl. ect
the contact arnms 66 and 76 of the two term nals 58a and 58b.

. . . By
engagi ng this tooly idgsgaReEBhANF NR'd logRhI value "0", so hRPHE sRitER 2§§sdin%ﬁfj 76h
of the two termnals are propéerly positioned so that they wll

ac the tornminal's SPEEAREEMYG Rt the memy PR A Bl Rea oM orklrepdy,

their respective cutof.fs 68 and 78 enter ) recesses 52 _and 46, Since
the distance betwSSHItiAR: e il dECeterations of iy FEHaCIE s 0GR Db 5 40
on opposite sides of 35 cavity 38a is greater than the w dth across
cutoffs 68, the decelera-tiog proyamted bR theairivet, the differentialrigngb Aballbe pesitive
during

15 and will therefore be multiplied in the multiplier 19 by the factor K1 and will be

emitted as signal 21 by way of the switch 22 to the gradient limiting circuit 25.

Signal 26 increases its value with the gradient which is provided by the

gradient limiting circuit 25. The memory 28 correspondingly increases its stored

20 value. By way of the switch 52 in the illustrated position, this value is emitted
as the correction value K and is added to the braking prompt signal BA and the

signal S rises correspondingly. The vehicle deceleration will rise, specifically as

long as the supplied deceleration signal b is moving into the permissible value

range of the window comparator 24, in which case its output signal F assumes the
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“insertion. Likewise, the distance between transverse walls 40 at

recesses 46 is |larger than the di stance across cutoffs 78 so that
.the cutoffs 78 also do not bind or engage the walls of the
recesses duri ng inserti on of the 5 second term nals 58b. As the

first term nal §B:3 : n(ﬁarlt' The value in th&ﬁg&%&@ vgﬁl rbinBRlun '§Ec‘tl I&’s{]orll%%so

retention secti on udi n a, are press-
outer retention s During such insertion, the barbs

62a skive or dig {}Wtsbgna“gﬁasgalog{c’ﬁ]evaé‘l‘ed"el wall's of the slot 54 to retain the

termnal within 10 t he housing. Likew se, during insertion of second
term nal 58b, the retention section 72, including barbs 72a, are
press-fit into inner retention slot 48. During such i nsertion,
the barbs 72a al so ski {tewdr beliagsuimetiahathén sasse2, the deceleratian Isignelf b s¥ititbe48 t o
retain the termnal 58b within the 15 housi ng.

Figure 12 sBows t hRrddkdd iflc6mpaiddans sasefl dn@ il ¥t 8xam-ple, be equabBa .G85 MEmesb
after fabrication and as integral conponents of a stanped and

formed el ongate s {He'bﬁ)alglflag @Jeggﬁ %hrﬁ%?&lﬁ ér?ﬂswglotherefore be %/gﬁi Sthe %geggl{c% bhnge.

designated 81. First an

respectively, alternate |en B tri. .. .Jhe
series of alter naf ttl?bs c[aé?’ﬁ*gﬂgw%ﬁetge }O&I%gﬁg 1" and SWltﬁlgleSéﬁ?ﬁv&l%@%toé}Fe strip
82 and a second carrier _strip Still referring to
Figure 12, mi d- cafentast 38apd ﬂmultaneously swifohgsgiffile storage r%@weé%%fdhﬂm@fom nal s
58a and 58b respec- 25 tively, at the base portions 60 of the first
terminals 58a element 28 Adthohgh, irethtsicesd, a diterantinksigtabAbfind therefrpmiasignal m 76
of the second termnals 58b. This md-carrier strip 82 facili-

tates formiog of Lheohtimertoerdeherdtedf thiseigad id RiEenrosesdéid, In this case, the as
described in greater detail below 30 Second carrier strip

84 is used in a CoRuEnd boma receding clock puT®¥8d id1fle hﬁﬂ%ﬁ‘%ﬁé‘ﬁ aghih sBppied to
term nals through appropriate processi ng machi nes. To that end,

carrier strip 84 b, jiers as the corr%tiﬁ%%%ﬁ‘ IgLnEe no@téap{ %Aa?g Kby ?ﬁor@p as

is knowmn in the carrier
i ntercon- 35 nect s onIy alternating ones of the tail portions of the

It is assumed that in the third case - for example, in a subsequent clock

15 pulse - the smoothed deceleration signal b is equal to 1.2 times the filtered
braking prompt sighal BAR and is therefore again outside the tolerance band so

that the switch 22 will be switched back again into the illustrated position and the

memory element 18 is changed into the storage-ready condi-tion. The differential

signal Ab is negative in this case and is multiplied in the multiplier 20 by the

20 factor K2. After passing through the gradient limiting circuit 25, the new value
29 is written into the memory 28 and is supplied as the correction signal K to the

adder S.
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terminals, nanely, tail portions 64 of each of first termnal s

58a. Figure 13 shows the stanping step in the nethod
of fabricating elongate strip 81 (Fig. 12) of electrical 5 term nal s
58a and 58b prior to formng such termnals. In parti cul ar,

Figure 13 shows a flat flf)isaagéﬁrr'fﬁ'théﬁ’{?ﬁ?@od?ﬁlscapgﬁl@tsmoothed decerA BB SigRE) iRReet

nmetal material. The at outline o erm nal s 58a and 58b can be

seen in Figure 13, hefore the . t er.md nal,s, ar r . _and . w t he
termnals alter I’latequ§ t‘lgle sltéfed bé?‘%?\?gprWB?%@b%gé‘?‘e S%&‘F{tge gﬁ%’f?nglfl Sé%f‘%gb
md-carrier strip 82 ., and second carrier strip 84. This view
clearly shows howhas the value {Qoandoths fyitches | L pwilehespwhish hgs tasgresyt thek npj ps

64a of tail portions 64 of only the first shape of term nals 58a.
Thi s al | cesrettinn pgnal Koatsallob etmditedi ndAhss, 3Bbowphicignah8 isreqhat & theer 15
strip 8 to nove freely during the form ng operation relative to
the second cfrri erfiledhdd tralifig prompt signal BAR. Figure 14 shows the

el ongate strip 81 of Figure 13 after it has been fully formed. In
essence, Figures 14 and 15 correspond to the perspective view of
Figure 12. In 20 particular, blank "B" (Fig. 13) is shaped by

appropriate formn rocesses to define, the figurati.on f
Spri ng cont ac SR EPBEETD fraphth s pE Rt TR P Kot S
portion 76 of termnals 58b as well as. base 70 and tail 74 ] %f
termnals 58b. Fi J§8Wating MIENtonAGeRIFingdR, thanvepition fgn bs integratedgpto the
termnals 58b is effective to bring the tips 74a of tail portions
74 into substant i aiveralitiekesystemshelribatain ceriginopgrating conditions, g awpmatgally
portions 64 of termnals 58b. In essence, the vertical distance
that tail pd@ti onsortdanmblly ewitdchedloff thBthe switch 15 or @xtbenditthahofffodeveadrivear
strip 82 has been shortened because 30 the portions of termnals 58b

bel ow t he ni d- car rgyednoftier bdmponent system, ich ds@h FBAskiEbRtdnY €A R itERBLRE HAr i er
strip 84. Figures 12 and 15 clearly show how this fornmng step is

Cerm - 0 et bEAPHARR Rk Al B AL RHA A5 o2 O
}:’?: Ior 3? o inser F ?L;‘I"‘gﬂcie ‘?rg‘?%vﬁb}ecien%oﬁlﬁg‘f 8% the tendency tq logkie ot j ve cavities
38a and 38b, md-carrier strip 82 is
15 Figure 2 is a schematic block diagram in which the decelera-tion control
with the regulating intervention illus-trated in Figure 1 is a component of an
overall vehicle brake system. In Figure 2, the deceleration control with the
regulating interven-tion illustrated in Figure 1 is combined in a block marked R.
The braking prompt signal BAZ defined by the driver is fed to the block R as
20 well as the deceleration signal b ; obtained from the vehicle speed v by
differentiating in the differentiator 8. From the signals BAZ and b;, the

decelera-tion control with the regu-lating intervention generates the control signal

S which is supplied to a load detection unit L. In addition, load signals LS are
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severed. This severing step creates cutoffs 68 and 78. Rat her than
having to performa relatively expensive 5 "deburring" process to
tenmove cutoffs 68 and 78, the recesses 46 and 52 of the housing
22 are di nensioned so that recesses 46 and 52 freely accept the
prot rudi ng . - supBHEPHolifc AR LEaBidn 1L Pl St bedreRfaliBd 6

ei t her i nsertTon of e termnals into their respective ¢ V|t|es
10 or novenenH of lg ggﬁggﬁact ortion 76 of ternlnals 58b

once they are ful | Y%7 R8&P gﬂp YR PNV it her prior to or after
insertion of the termnals into their respective cavities, main
carrier strip 84 is severed, as at 90 in Figure 14, to renove the
carrier strip fromtermnals 58a. 15 As stated above,
retenti on bosses 57 ar eWhshthedting at a brake systenegf attdiy, thé numbvo afloadsig@als bS,
alignnment with term nal - recei vi ng passages 38b, and the retention

bosses actuakly  for examplafcdrresgdntis to m@ﬁammsafeaf)%MhMaﬂ&h@tns ,ORpiead e
si des of termnal -receiving cavities 38b adjacent | ower portions

of 20 retent bﬂ@arﬁ@&B gﬁ% go%Dé)i‘s ptr&re a2l g asﬁﬁﬁztioxll Bf ﬂfe%"ssiﬁ\@rdiffereht"

order to mnimze the vert unt of ousing a

boar d- mounting fac 22 d to pretain .m nal i

maxi m zes the vertﬁ’gésf aﬁf@iﬁ 4ua o%qse éadt%i: %P%f;generatesacoxg%g;fzéﬂagn

the term nal 58b), retentjon boss?s 57 extend 25 downwar d bel ow

boar d- mount i ng f acBUDbef of QuipHEEignalyA4 dshyare supplied to a gopYieriElfval material to
retain the termnals within the housi ng. At | east portions of the
retention sections of termnals 58b may be |ocated in the passages
t hr ough "split" retention bosses 57. In essence, this enables the
30 retl®nt i on sect The)forakamplentlaatsprisiimatio canvejtercts cdaversaliekdignals 44

bel ow bott om board-nounting face 22a of the housing and still be

surrounded by suff i %tbes%@;ﬁkgsﬁrwmén 8pere Hréléing mechamsmshﬂﬂ”%du@g alttalef f ect
aretention function for the term nal s tween the retention

sections and the h
termnals 58b nmay g%iﬁigg%dorf (c)ﬁﬁﬁ)efé) 3P the ¥ ﬁlg{l&F UB%IBS g“éﬂrllltgg%? ﬁseQQa{ ?’%)a%{s}l%%nd Thi s
concept is nore fu |scI osed i ent )

5,378, 175, i ssued ﬁ#f&fwh?ges the speed . Krgg1 & A a%esefiar%au%gf%b%é?%ﬂ% of
the present inventi on O . course, it should be understood that, in
spite of the pulse, g3 mewr depclesationel isfCalcaiatec avhichs 8 agai weplied ke the

el ectrical 5 path | engths fromthe contact portions to the tails of

t he 15t er mi dedeteration coutysl wath thelregulating isterwention R.

Lastly, Figures 16A-16B show how el ongate strip

The additional detection of load signals LS is advantageous in order to,
for example, prevent in the case of a train that the braking forces generated from
the brake control signal S are supplied only to the brakes of one bogie while the

20 other bogies remain unbraked.
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"81 of terminals 58a and 58b (shown in Figures 12, 14 and 15)

conprise an article of manufacture for subsequent 10 oper ati ons
.and/ or use. In particular, Figure 16A shows strip 81 leaving a
die 92 after the final step of stanping and formng the strip into
the configurati on“?)(f) objdyse 12. The strip is wounskpmpooporeel 94
in the direction of arrow "B" for subsequent processing steps.
Figure 16B shows 15 strip 80 being wound off of reel 94 in the

di rection of arrow "C'" to a plating station 96 whereat certain
portions, such_as the contact sections of the termnals, are

pl at ed wth hicé‘l‘ﬂl Yonducti ve materi al, such as gold. The plated
strip then is fed in the direction of arrow "D' onto a 20 second r eel
98. This plating operation normally takes pl ace at a different

| ocation than the stanping and form ng operations as represented
by die 92 irs Fi gure 16A. BrakkbBontrol for vehiclesphrtichlafly plibtehittesdpeingtaigeneraty t ake
pl ace in different bui | di ngs fromthe stanping and form ng

operations. Reel %\ﬁli%hocan b ;t)er‘ﬂeﬁfbypﬂh@_td?gelsfcfr! @n_@rﬁtiﬁ@ﬂ@aﬁifgbﬂﬁﬁbt dafn may

be shi pped a further |ocation as indicated by gure 16C where

t he stri i unywound fro I, 98 in o] i . "E"
for further use. @%ﬁ? ﬂ%ﬁaﬁé@,a%Oﬁg]ogfﬁf%lsﬁgbn%g&ﬁ%@o%%g&g:? ﬁoxpafnd%ﬂla%’}’iaf S
final destination for | ns(ze;;rfhi%n? term nals. 58a and 58b

3 into
connect or housi ng 323ngHon Sraingyprompt sigals gpftefes 2 bra?‘e contrpilipg output
THI S SHEET HAS BEEN
REPLACED signal (S), It will be understood that the invention may
be enbodied in other specific fornms without departing fromthe spirit or
central chat(act er ichamctsrizdddryeof . The present exanples and enbodi nents,
therefore, are to be considered in all respects as illustrative and not

Lg?te Ir Inct ive, and the invepfch@fing Aevies (8, Q0PE!)WHIRE Sshetalesta\Recelet aidrSsignalen
(b) corresponding to the vehicle deceleration,

- a window comparator (24) which examines whether a differ-ence

between the braking prompt signal (BAR) and the deceleration signal (b) is
15 within a predefined range and which generates an output signal (F) corresponding
to the result of this examina-tion,

- acorrection value device (6) which generates a correc-tion signal (K)
corresponding to the difference between the braking prompt signal (BAR) and the
deceleration signal (b), and

20 - a linking device (5) which modifies the braking prompt signal (BAR)
corresponding to the correction signal (K), a modification by means of a

correction signal (K) changed with respect to the past taking place only when the

output signal (F) of the window comparator (24) indicates that the difference
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“CLAI MB 1. A push-pull edge card electrical connector

for receiving an edge of a printed circuit board havi ng conducti ve
.contact pads on at |east one side of the board 5 adj acent the edge,
conpri si ng: an el ongated dielectric housing including

a board-recei ving,Lacg, e braking @éora%tnsig%all I(]?ﬂz%)%g WH@H@&I&LQ@ %gﬁzﬂca@f@s in

t he board-receiving e ong a longi tudi s of

t he housing for 10 . receiving said edge of the printed circuit board,
and outside ﬂ%fHSF‘fﬁ?J’é‘Fﬁlifé\?‘g&f term nal -recei ving cavities spaced
along at | east said one side of the slot separated by transverse
wal | s extendi ng generally perpendicular to the | ongi tudi nal axis
of the housing, each cavity having a 15 prel oad rib extending across
said cavity between a PpaBrtakefcontrol accordingaé €ldimalnsverse wal |l s generally

adj acent said board receiv- ing face and i nmedi ately adj acent said
slot, said gaviti gfaracterized in thaEih thedbiRpsRAice ¢S, ¥oen ) epgifitedhpatvied de, wal | s
of the housi ng; and 20 a plurality of first and

second term nals, ; gagh;ch procegiaesistkfeg'? ftlesGs Bethel REEEY ?geagxg}g% ﬁﬁlgg gtﬁ?l&fi

term nal -receiving first

terninals i ncl udi . | Ly pl anar_base portjon havir
retent i on sect  on B Sicesisively measpred dieeligalion vgBaly BaHoRmL b derdlertigh |

respective cavity,. a tail portion projecting fromone end of the
base portion signal (Bhd a resilient spring arm extending from an opposite
end of the base portion, the resilient spring armhaving a

first elongated section extending upward from said base at 30 an
acute angle thereto, a second curved contact section ext endi ng

from said figrst secti on. Biskewohftblnacs@idthgsb Wlaine2, third section
extending from said second contact section and at an obtuse angle

relative to said {i : - : i : i i el oad
Tcha{rﬁéteﬁé%aﬁr'é 1‘151&’ th@ﬁlten&g device (19 ?%)g&aeéﬁﬂéjthk B\ GIds ?céf 4

arm posi ti oned agal nst one said pre ribs and above s
contact section;

. . 20
REPLACED %ﬁ‘gerently which are to be processed during a clock pulse.

4. Brake control according to Claim 3,
15 characterized in that the weighting takes place by means of different weighting
factors (Gj), measured values (b;) which were measured later in time being

weighted higher than measured values (b;) which were measured earlier in time.

5. Brake control according to one of Claims 1 to 4,
20 characterized in that the correction value device (6) has a gradient limiting device
(25) which limits the variation in time of the correction signal (K, 26, 29) to a

defined amount.

This Sheet Has Been Replaced

IR0

6. Brake control according to Claim 5, l

-18-

R O A



‘each of said second ternminals including a gener- ally planar base

portion having a retention section press- fit between the
fransverse walls of its respective cavity, a tail portion
projecting fromone end of the base portion 5 and a resilient spring

arm extending fr O%%ﬁ@ﬂ?&ﬁhttﬁt E81kction v?lue devide (Bj‘l?asgl?r?é?%&? [Evie 28 § Wfich

resilient Spl’l ng arm havi n st gener al I zont section

gencral Iy verti 2LIs¥oresaSIgnal SRR b el RN ﬁvyezéﬁg@}?a?@eﬁé’uié’w

fromsaid first 10 section and offset from¢the plane of said base, a
third el Gignat &0 supplied by t@(WéﬂGWd{j’mﬁﬁ%@dzﬂWaﬁﬁH@%éﬂB‘hd section
at an acute angle thereto, a fourth curved contact section

extending fromsaid third section and within said slot, a fifth
section extending fromsaid fourth contact section 15 and at an
obtuse anglesrel ative tm B@k@lcddh‘oﬂ dc@ﬁﬁﬁg WonedTClaims 1to 6, a di stal end

i ncluding a preload arm positioned agai nst one of said prel oad

ribs and above Sa'éflaﬁ@#&hﬁ%mﬁﬁ%h‘eg&'recuonval\lllﬁdevwe(6)hasgre§ulat1%? a%?ﬁﬁ - pul |

el ectrical connector o ereln sal the

spring arm of each,sai eco shaped.

3. The push-pul | eq é’bctﬁ(h%’a%o 83?1?@3: }g?ﬁeél amvfe“"e SIg&?TEEfi é%%‘?‘gf g’

first section of said first termnals ?bthlrrﬂcﬁj t|on of
said second term MP@“&P@W‘I%E’@P@&BAR) and the deceleration Slgnal Yo %e"ﬁul I

el ectrical connector of claim25 1 wherein said third section of

sai d second t er n raslasfunction of its pregeding sign iand supplies ¥ tathe gradiant Hmifgng davicepl ane
of said base. 5. The push-pull electrical connector
of claim 10 (2%) vihtke eutpus sigdal dFy peheratodl be fthe atirdlosecaomghrater (@4)dlas a

i ncl udes a sixth curved transition section extending fromsaid
fifth 30 secddped bQusai d prel oad arm

8. Brake control according to one of Claims 1 to 7,
characterized in that the correction value device (6) has a limiting device (50, 52)
15 which limits a correction signal (K), which is generated for reducing the braking

prompt signal (BAR), to a defined amount (-x).

9. Brake control according to one of Claims 1 to 8,
characterized in that a switching device (15) is provided which switches the
20 correction value device (6) on and off as a function of defined conditions, such
as a vehicle speed, a value of an antiskid signal, a value of a brake signal, the

types of mutually coupled vehicles, or the like.

10. Brake control according to one of Claims 1 to 9,
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6. An edge card electrical connector for receiv- ing an edge of a

printed circuit board having contact pads on opposite sides of the
poard adj acent the edge and havi ng a predeterm ned thickness,
conprising: 5 an el ongated dielectric housing including

a board-receivi ngn(glﬁfa%terized in tfhgtc 2 jolt limitinlgI de@ﬂf?%gﬂ%ﬁgecf{ﬂj{ﬁ%gﬁ&gﬁg%é n

t he board-receivi generallly alo ongl axi s of

(0BT 10 100 g S AT 50 B o2 B by ©

first and second term nal -receiving cavities for receiving .
respective ones of ans Waich ligntsthe wriadien in diserrf thebraking prompt signal (BARMRFeabl e

with the contact pads on opposite sides of the printed circuit
board and defi ni ngddfined amansot. second rows of 15 alternating first and
second cavities | engthw se of the housing, the first cavity of
each pair bekng | ocated on an . opposite side of the slot fromsaid
second cavity, the first and second cavities within each row being
separ at ed by LI BNIERGE i oho ik SRflichob ARICHkiHIRR DENdGidAT O
20 t he | ongi tudi nal axis of the holising, eac avity Having a
preload rib extending acr.oss said cavity.be en air of said
transverse walls géﬁg?salwkg‘?méﬁjaglgg it c%né{oéhr%gg\ﬁge P@&’é‘?\?‘-gnal 18 generateldn%?rgca&
said cavities being di sposed between | gngi t udi nal side walls of

t he housing; 25 raking prompt signal tp b qefiged by agfiver r st and second terminal s,
one of said first termnals being received in each of said first
t er m nal - r ecei vi ngclaadterized byand one of said second term- nal s
being received in each of said second term nal -receiv- i ng
cavities, edfh of said fmeasuringtie vehicle deaeleration (i) afd gdferating a cortdpehdiec ond
term nal s, each of said first termnals including a
gener al - décb1pAtnRienaP&§, POrtion having a retention section
press-fit betmeenE%he ransverse walls of its respective cavity,
a tail portion proj.ecti . I

and a resilient spring ép %‘1""3‘@ @fg&%%fgfér%r?ég%%@ﬁeeg%%&gﬁt‘li‘}éé]@ﬁg’%gggﬁ@kﬁ?%&st he

base portion, the resjlient. spri arm having a
22 the de’f"?l?@fm‘égg‘??ggl?)ed section extending upward from said

base at X .
- generating a correction signal (K) corresponding to the difference
15 between the braking prompt signal (BAR) and the deceleration signal (b),
examining whether the difference is inside or outside a defined range, and
- modifying the braking prompt signal (BAR) corresponding to the
correction signal (K) only when the difference between the braking prompt signal
(BAR) and the deceleration signal (b) is outside the predefined range.
20
12. Method according to Claim 11,
characterized by a processing of several time-discrete measured values (b;) of

several successively measured deceleration signals to form the deceleration signal

(b).
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an acute angle thereto, a second curved contact section ext endi ng

fromsaid first section and within said slot, a third section
extending fromsaid second contact section 5 and at an obtuse angle
relative to said first section, a distal end including a preload

arm posi tioned agai nst 1€\ reihod a cordlﬂg tg@qaqmgrzel oad ribs and above said
cont act section, each F contact “secti ons bei ng m)vabl e

et een & 11 1o ehmracorBR) LB Binl QR S e R Bt

printed circuit board is fully inserted into said slot; and

each of said secon8Wing ¢l Bulssic| udi ng a gener- ally pI anar base
portion having a retention section press- fit between the
transverse walls of its respective cavity, 15 a tail portion
projecting fromone end of the base portion and a resilient spring
arm extendi ng from an op@omeﬂfbdeaagbrdmg to Cla1m01f3 t he base portion, the
resilient spring arm having a fi rstgeneral |y horizont al section

ext endi ng general | Xk%actenzed bggg\{;, gﬁﬂgg&lﬁ L Jrt glkfwcf?l&&%? )%Eﬁg%}ﬂch

generally verti cal t"endi ng gen perp &ndi cdl ar | y
fromsaid first offset fr ane .0
third el oRgarEed S (5] v ARb otk FEbsuitilie Rofh SV ertliedBiehed R on
at an acute angle theretp, .a fourth curved cont ac} seciion
ext endi ng from sai Beasiredivalussi(by whighiveremgasired ealiey igtime, o5 fifth
section extending fromsaid fourth contact section and at an
obtuse angle relative to said third section, and a distal end
including a preload arm positioned agai nst one of said prel oad
ribs and abdve sai d contldcMesiedtacosrding to one of Claims 11 to 14,each of said curved
contact sections of said 30 term nal s being novabl e between a first
position prior to charactenzed by A3RKitih©Hf 1Bk vﬁi’dtfénﬁ’ﬁ!n%%ﬂth@'céﬁbt!tion@%% Knel a
second, | ected position in which said printed circuit board is
fully i nsert ed mtg %i%ﬂx at least a portion of the curved
contact sections of sal rst and second termnals 35 bei ng
positioned within the slot when positioned at said first
position, whereby upon inserting a printed circuit
23 board into said slot, said contact pads of said
printed ci r cui 16hdathpdacrerdingty Cléigelfe said curved cont act
sections of said term nals.

15 characterizing by a storage of the possibly limited correction signal (K) under the

condition that the difference between the braking prompt signal (BAR) and the

deceleration signal (b) is within the defined range.

17. Method according to one of Claims 11 to 16,
20 characterized in that an amplification is carried out of a difference signal (Ab)
formed from the braking prompt signal (BAR) and the deceleration signal (b), the
difference signal (Ab) being differently amplified as a function of its preceding

sign.
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7. The edge card electrical connector of claim5 6 wherein said

distal end of the spring arm of each said second termnal is
.general ly S-shaped. 8. The edge card el ectrical
connector of claim 6 wherein said first section of said first
term nals and 189l rcgorgﬁg%gﬂe chﬁg.hg ﬂ%cp,nd termnals are
t aper ed. 10 9a ge car ectrl cal connector of
claim td section .of sai term
xtends into the ShErtigd s it FroRE S BRoDLSRRR YRR Tor
10. The edge card el ectrical connector of claim 6 wherein said
distal end of saj BFeRg ke braking pramptisigppl (BAR) tp a defined gmougt (e ur ved
transition section extending fromsaid fifth section to said
prel oad arm
24

5 19. Method according to one of Claims 11 to 18,

characterized in that the generating of a correction signal (K) is carried out or not
carried out as a function of defined conditions, such as a vehicle speed, a value
of an antiskid signal, a value of a brake signal, the types of mutually coupled

vehicles, or the like.

10

15
20

25
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