THROfTLE CONTROL METHOD AND DEVI CE FOR OPERATI NG INTERNAL COMBUSTI ON
ENG NES This invention relates to a throttle control nethod and device for

operating internal conbustion engines-aid- nore particularly, but not
excl usi vel y, i nternal conbustion engines installed in notor vehicles and,
5 still nore partlcularl heavy duty not or vehlcles Stl|| nor e
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10 uneconomic manner. The adverse effect of particular
interest is poor fuel consumption, as well as the
increased wear and tear associated with poor or abusive
throttle control.

The invention is most particularly concerned with

15 diesel powered engines but the same principles
generally apply to other engines and the scope hereof
is intended to include such other engines.

In this specification the term "manual" or "“manually"
will be used to mean by human effort irrespective of
20 whether a hand or foot 1is used. Thus the term

"manually operable" includes foot operable.

Diesel engines are widely - used in many different
applications. Probably the most common of these is in
motor = transport vehicles but numerous other
25 applications include agricultural tractors; earth
working machines such as bulldoiers, front end loaders,
mechanical shovels and the like; fork  1lift trucks;
cranes and locomotives as well as mechanical coal
picks; ‘and, stationary applications such as air
30 compressors and the like.



-2- In nost of these applications the engine is required to acconmopdate
varying | oads and to provide nmaxi mum power at tinmes, and regularly, for
significant periods of tine, after which reduced power, or in fact no
power, 5 may be denmanded for other periods of tine. Irrespective of the
sophi stication of the throttle control néans for such diesel engines, at

| east in the vast nmgjority of instances, when such an engine is operated at
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the cylinders of such an engine. This invariably
manifests itself in a significant amount of fuel being
wasted in the form of partly burnt fuel emitted as
15 black smoke. The'emission of such black smoke very
often continues for so long as the throttle control
mechanism is at or near full throttle settings.

It is generally accepted that the provision of a

substantially rich fuel mixture in the cylinders is
20 desirable for providing maximum power as and when

required. Furthermore, as the engine speed increases,

less fresh air is introduced into the cylinders at each

stroke although, applicant believes, there is not a

corresponding reduction in the amount of fuel
25 introduced into the cylinders.

Whatever the cause or rationale of the factors set out

above, there is a significant amount of fuel wastage

associated with the present throttle operating method

and in consequence of presently employed control
30 devices.

It follows that the manner in which the throttle

controlling the supply of fuel to an internal

s



3 conbustion engine is mani pul ated determ nes, to a substantial extent, the
fuel efficiency wth whiich the internal conbustion engi ne operates and,
also, to at |least sone extent, the wear and tear inflicted on the 5

engi ne. \Wilst these comments apply alsg-to stationary internal combustion
engines, the problemis, for the nost part, nost serious in internal
conbustion engi nes of notor vehicles, and in particular, heavy duty notor
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correct the sihdesioable, | ébrthatdrbegst uneconahicab;retd mndree sthelati on
within a accelerator pedal of a motor vehicle too rapidly to
open the throttle (usually evidenced by a puff of smoke
from the exhaust); to "pump" or repeatedly move the
15 accelerator pedal to open ahd close the throttle, in
particular from a fully closed to a fully open
position; or, to maintain the throttle fully open, or
nearly so, for extended - periods of time. Such
'operétion of the throttle will be termed "undesirable"

20 in this specification.

All these ways of manipulating a throttle control
mechanism or accelerator result in considerable wastage
of fuel and also unnecessary wear and tear on the
engine.

25 In an initial attempt to combat thé wastage of fuel
consequent on such "undesirable" manner of manipulating
a throttle control mechanism, I disclosed in my South
African Patent No:. 81/4519 a device which "sensed" when
a throttle control mechanism was in a position
30 corresponding to an undesirably open throttle, and
issued an audible signal in the form of a "bleep" to
warn the driver to correct the situation. If the

driver did not <correct the situation within a



-4- predeterm ned period of tinme, of the order of a few seconds, a "driving
fault" woul d be recorded against the driver. At the sane tine, the
throttle control nechanism which included a | ost notion |inkage, would 5
be automatically operated to render it_jqu§sibIe for the driver to use
full throttle until the accel erator pedal” had been fully rel eased, at which
stage the | ost notion nmechani smwould be reset. Wilst the device proposed
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invention to provide a throttle control nmethod and assenbly of the general

type envisaged in nmy sajd earlier patent, but wherein the realities of the
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deficiencies, particularly in that the 1lost motion
mechanism may become operafive when ‘the driver is in a
critical stage of driving and requires the additional
power corresponding to a fully- or near fully dpen

15 throttle condition.

Other lost motion linkage assemblies are known in the
art for the control of engine and road speeds. See U S
Patent Nos. 2188704; 3520380 and 3952714.

Also, substantial additional research and development

20 as well as extensive tests, have revealed certain
throttle control effects and highly unexpected results
which can be achieved by the use of a lost motion
linkage, of the general nature described have been
achieved. '

25 It is accordingly the object of this invention to
provide a throttle control method and asseﬁbly of the
general type envisaged in my said earlier patent, but
wherein the realities of the necessity of requiring
full or nearly full throttle at certain times during

30 which driving is taking place are taken into
consideration and which, more importantly do not

detract from the practical use of the vehicle or engine.



detract fromthe practical use of the vehicle or engine. -5- In
accordance with one aspect of this invention there is provided a nethod
of operating an internal conbustion engine of the type having a manual ly
oper abl e throttle operating nechani gm. operatively 5 connected to
fuel supply control neans for the internal conbustion engine; t he met hod
conprising, each tine full or near full throttle is denmanded by the

operation of meaebegaaheeomw | ik ”EEPéBtS'Bf b A QHVEH@lBPel’ch%'f%pl y
control neans, to ado cor resnglondl ng near hrottle
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condition of dfifiddi Ott{ife method being characterised in that the
extent to which the fuel supply control means is moved
15 to reduce fuel flow to the engine is chosen such that,
at constant load, in spite of the reduction in fuel
flow to the engine, the speed of rotation of the engine
remains substantially unaffected at the prevailing load.

A particularly important further feature offthis aspect
'20 of the invention provides for the fuel supply control
means to be automatically moved to reduce fuel flow to
the internal combustion engine irrespective of the fact
that the manually operable throttle operating mechanism
remains in a position corresponding to full or near
25  full throttle; and, in such a case, for full throttle
operation“ of the fuel supply control means to be
allowed again only subsequent to the manually operable
throttle operating mechanism having been moved to a
predetermined extent towards a position cdrrespondihg
30 to a closed condition of the throttle.

Further features of the invention provide for a linkage

which selectively provides for lost motion to be

included in the throttle operating mechanism in which

case movement of the fuel supply control means to
35



Further features of the invention provide for a |linkage which selectively
provides for lost notion to be included in the throttle operating nmechani sm
i n which case novenent of .the fuel supply control nmeans to 35 -6- reduce
fuel flowto the engine is brought about fy. activating or de-activating the
| i nkage to provide for said | ost notion; for the degree of said |ost
notion to be adjustable so that the extent of reduction of 5 fuel flow

to the engigeauean rkel Falow S€o asne Nehgtifesi 981 flkAgdy a8bheCtpy t he
engi ne speed nde the revail.i | oad as required by this |nvent|on
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25 fuel supply to the engine with the manual |y operabl e

The invention also provides a control assembly for

operating an internal combustion engine and for
controlling the operation of fuel supply control means
associated with an internal «combustion engine and
15 wherein the fuel supply control means is activated by a
manually- operable throttle operating -meCEanism, the
control assembly including reduction means for reducing
fuel flow to the engine by way of the fuel supply
control means when the manually operable throttle
operating mechanism is in a full or near full throttle
20 condition, said control assembly including delay means
allowing full throttle condition of the fuel supply
control means for a predetermined period of time (a
first condition of the control assembly) following
which said control assembly is operable to reduce the
25 fuel supﬁly to the engine with the manually operable
operating means remaining in a condition corresponding
to full or near full throttle (a second condition of
the control assembly); said control assémbly being
adjustable such that the extent to. which fuel flow to
30 the engine is reduced can be set to provide a fuel flow
reduction having substantially no affect on the engine

speed under a prevailing constant load.



operating neans remaining in a condition corresponding to full or near full
throttle (a second condition of the control assenbly); said control
assenbly bei ng adjustable such that the extent to. which fuel flowto 30
the engine is reduced can be set to provi,de a fuel flow reduction having
substantially no affect on the engi ne speed under a prevailing constant

| oad. -7- Further features of the invention provide for reduction rreans
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sel ectively provides for lost motign in a throttle |inkage in“said second

condi tion. Sta%1 aNK t RArtHiSHI@Tes tdmerhe | ﬁ?€nt$%?§b‘?%vﬂ%&aﬁsbr the k2o
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recei ved fro T ROZEhEP g 2° %\?§n rothQeRperat iRy mﬁ? ‘F iR @ ?é‘tys of
parameters, tiomes; ccﬁblresphedlzmglayo méand y'to Bei vémigodied in the
‘controller; for the internal combustion engine to be
that of a motor vehicle, in particular a diesel engine
15 of a heavy duty motor vehicle; and for the throttle
limiting unit to be linkage which selectively provides
for lost motion in a throttle 1linkage in said second
condition.

Still further features of the invention provide for the
20 controller to embody a micro-processor which is adapted
to enable the controller operation to be set,
selectively, according to signals received from the
sensing means, between two different sets of
parameters, one corresponding to ‘'“city" driving
25 conditions, and one corresponding to "country" driving
conditioné; -for the controller to be adapted to
determine the rate of change of position of the
throttile mechanism and, under Weity" driving
conditions, to cause the throttle limitiﬁg unit to
30 adopt the second condition in the event that the
throttle operating mechanism is moved excessively
rapidly; for the controller to be adapted to count the
number of accelerator movements within a predetermined
time interval corresponding to normal acceleration of a

35 vehicle through the gears and to cause the throttle



25 conditions, and one corresponding to "country" driving conditions; for
the controller to be adapted to determne the rate of change of
position of the throttle mechani sm  and, under "city" driving
.conditions, to cause the throttle Iligting unit to 30 adopt the
second condition in the event that the throttle operating mnechanism
Is noved excessively rapidly; for the controller to be adapted to count
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is stationaryppghaibde dher@ld. trd¥ttle operating mechanism to be
rendered ineffective in the "country" driving condition.

15 In accordance with another aspect of this invention
thefe is provided sensing means suitable for use in a
device as defined above and comprising two parts each
adapted for connection directly or indirectly one to a
movable part of a throttle operating mechanism, and one

20 to a part which is stationary relative thereto, and

| wherein the one part comprises a coil and the other
part comprises a magnetic substance, the relationship
being such that movement of the magnetic substance
relative to the coil causes changes in the inductance

25 of the coil with a consequent change in frequency of a
signal aﬁblied thereto.

Further features of this aspect of the invention
provide for the magnetic member to be in the form of an
elongate member movable into and out of a hollow core
30 of the coil; for the coil to be energised by a
suitable oscillator; and for the elongate magnetic
member to be in the form of a rod, in particular a

ferrite rod.



wherein the one part conprises a coil and the other part conprises a
magneti ¢ substance, the relationship being such that novenent of the
magneti ¢ substance relative to the coil causes changes in the inductance 25
of the coil with a consequent change in §requency of a signal applied
thereto. Further features of this aspect of the invention provide for the
magneti c nenber to be in the formof an el ongate nenber novable into and
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depressed condition both in the

The invention still further provides for the controller

. to be programmable as to the exact conditions under
which the throttle 1limiting unit assumes the second

15 condition; in particular the number of accelerator-
operations allowed in a predetermined time period;

the time period for which the accelerator can remain in

a fully or excessively depressed condition both in-the
"town" and "country" driving modes; for the controller

20 to embody an EPROM which renders it programmable; for
the programming to be effected by way of a releasable
separate programmer unit; and for the programmer unit

to assume two different forms, one sophisticated form -

for effecting major programming at a factory or majof

25 installation centre; and, a small unit for effecting
minor pragramming after installation of the control

assembly in a vehicle.

In order that the invention may be more fully
understood an expanded description thereof, and a

30 description of various embodiments and aspects of the
invention, will now follow with reference being made to
the accompanying drawings.

In the drawings:-
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.~ block diagram of the onPorPEr 38 c“m 'ﬂ/;mal% B gnogdied 4y té}%ph '

illustrating a typical thsettleflpokege arrsngememyj ne speed;. t or que

Ver sus

10 FIG. 3 is a schematic sectional elevation 'of a

sensor constituting the sensing means of this
embodiment of the invention;

FIG. 4 is a block diagram of the controller
circuitry;

15 FIG. 5 is a graph illustrating a typical set of

power versus engine speed; torgque versus

engine speed, and fuel consumption versus
engine speed curves;

FIG. 6 is a schematic illustration of a diesel pump
20 and simple accelerator 1linkage adapted to
operate according to this invention; and,

FIG. 7 is a 1longitudinal sectional elevation of an
alternative form of linkage providing for an
effective reduction in its length. -

25 In the embodiment of the invention illustrated in the
drawings the throttle éontrol assembly pro?ided by this
invention is associated with a diesel pump 1 having the
usual throttle control arm 2 rotatable about a pivot 3.
Various extents of rotation of the arm are illustrated

30
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Basical
whereas, as will be known by those skilled in the art,

various different mechanisms are used to convey the
motion of an accelerator pedal to the throttle control
lever.

The 1linear 1link 7 is more fully described in my
aforementioned South African Patent No.'93/6957 and the
description in that complete patent application is
included herein by reference. Basically, the linear
link comprises. two telescopically movable units which
are lockable, by means of a solenoid latching
mechanism, in a relatively extended position whilst the
solenoid 1is energised and, when the solenoid is
de-energised, . are allowed to move relative to each
other to collapse the length of the linear link to an
adjustablé extent and provide for lost motion between
the accelerator pedal and throttle control arm.

A number of different detailed embodiments of linear
link are described in my earlier patent and reference
can be had to the specification of that patent for the
various arrangements. For the purpose of the present
patent application only one embodiment will Dbe
described herein simply in order to make the disclosure



i nk conprises two tel escopically novable units which 20 are | ockabl e,
by neans of a solenoid |l|atching nechanism in a relatively extended
position whilst the solenoid is energised and, when the solenoid is
de-energi sed, are allowed to nove relatiuge to each other to collapse the

| ength of the linear link to an 25 adj ust abl e extent and provide for | ost
noti on between the accel erator pedal and throttle control arm A nunber of

different detin!edienBpeeientatPbn! iddapiehiehls i96e deﬁ&‘{é bednbarmj i¢R! | i er
pat ent and ref ence anéPe WO the s ecification of that patent for the
30 various “dr db%’fré?ﬂ oreca e frigserdt- pat ent

application only one enbodinent w I | be described herein sinply in
order to mak h | pecifigation c rrprehenswe.
This |inear Fllﬁnk%% Faqr%%%eq“ed’etscrl}geﬁtr Fﬁgr éf“ergﬁ%é %d Friye g &7t he

arrangenent i}inktiat e i mtpre, adaptednsar de nkni somprassionr ehasgapt ed
to be In Comupsicu i dHaier! £ 2h0hroedah i 8e8eestsd s '%5%%%@ to

i ncrease_5 fuel flow to the engine erstoo

skilled2in BURL &APY.t4Rt thenepRginee kel abﬁaﬂmﬂ%o¢¢l vty ch a

linear |ink afhddu s saﬁ.tlureea MEiMh bethel n a&Q:nSlt@i&t | Rnehder ab@ ORRmeRs
throttle of an 10 engi ne, an‘%ﬁln (ihaca the |linear |ink would be
nodi fi ed as FESHIIEY CRap| LdnegE; drfk °§Ast?+$ uBEFYFed MaFhe

l i near |ink ecodpri 'selssbam ciad | praeeon'pesm;ﬁarou&:hb n’éﬁb@ttﬁehayﬁ N@na

| ongi tu alé}% th thr u% W|th|n I ch.is Ie co él 15
novabl ediwnner gbe 5158 of ntof o8 o\é{hﬁ'h& Pﬁﬁgr ‘E g ¥’
one end, a flwlfcl(ﬁﬂ)lt‘rlﬁgd@éwb'erbem Becoyvedaiter eanl bgr npartendf. a As
screwthreadgdjustrated, the linear link 7 comprises basically a
composite outer member 8 having a longitudinal bore

therethrough and within which is a telescopically
15 movable inner member 9 in the form of a rod.

The inner member has, at its one end, a first coupling
member 10 secured thereto by means of a screw-threaded
spigot 11 extending into a complimentarily
screw-threaded socket 12 on the first coupling member

20 10. At the other end of the inner member, is a
screw-threaded zone 13 on which is 1located a
complimentarily screw-threaded stop member 14 which is
axially adjustable in position'. In the absence of the
arrangement hereinafter described, the outer member is

25 freely movable between a position in which the first
coupling member 10 abuts the adjacent end 15 of the
outer member and a position in which an inwardly
directed flange 16 prevents the stop member 14 from
moving further into the outer member.

30 The extent of this free movement 1is therefore
adjustable, firstly by adjusting the position of the
screw-threaded stop member 14 at the one end of the rod
and, secondly, by adjusting the extent to which the



spi got 11 ext endi ng into a conplimentarily screwthreaded
socket 12 on the first coupling nenber 20 10. At the other end of

the inner menber, 1is a screwthreaded zone 13 on which is |located
a conplinmentarily screwthreaded stop +erdes 14 which is axially adjustable
i n position. In the absence of the arrangenment hereinafter described, the

outer nenber is 25 freely novabl e between a position in which the flrst
coupl i ng mentsdehery gpyey-threadpdcesnd epd I otheheraglt projeaber irded a

position in CchéW thPlé_Va&th fHeat edyf | a“ﬂ‘? 1gt8§0\ﬁ?é}ﬁfﬁext hgs Stigp

nmenber 14 fron1nDV|n%. her into the outer extent of
this free Xsl°?¥@§e%%rE°§HFH@BabYemePPSSPfyab}Oﬁﬁj@@Fldd t he

posi tion of twrei st e%bhrﬁﬁﬂ@t stop f@eMeEkdd alo ! BReONRNA tHfrdaoed 0d
and, secondly adj Lng the extent to which the - 13 - other
screw t ht eade® ]%%t ¥hé“??fbs plocﬁne'&‘t SITYR 0 SHFEW cLBw-EPIIGERY ket
12. The stcmutﬂartb]&r 1ﬁ1a15 r shegaebby |1®quﬂ:‘cb\ﬁu.dm£l toﬂnhhnegea%afge@;f a

| ock nut 17 t 12 is locked to the screwthreade

spigot 11 b?ﬁﬁéiﬁ%&y éﬁgfub screw 18 engaging on suitable flat surfaces
19 provided on the screw threaded spigot. The two nenbers are sprlng bi ased

by means of apOMRLESSifhsEd NGyRD i) b%\%%a”tgrz 14 10

and a blind end 21 to, a tubu] ar seco glln ecure?rat its
open end 23 (PUBRSSSAQN SRS %Paﬁﬁthﬁql @tﬁﬁeﬂt§hélé§éﬂ aegbgr 14

screw t hjpeadethapa gpLind extend rtgatileteﬁﬁpar Qaebhadc% tﬂia S%Ieﬁi]dé? ?f me
outer nenberié;égé&%ed(§£a%égloggkegg ko %ge outer me%b%rlacend ° ©
having at 1its closed end a screw-threaded spigot 24

extending therefrom.

Carried on the outside of the outer member is a

15 co-axial solenoid coil 25. Axially adjacent to the
solenoid coil, the wall of the outer member is provided
with four equally angularly spaced perforations 26 each
of which serves to locate a steel catch element in the
form of a sﬁherical ball 27. These balls are held

20 captive by an inner truncated conical surface 28 of an
axially movable retainer member 29. The truncated
conical surface is directed with the larger end towards
the solenoid coil and a 1light spring 30 urges the
retainer member towards the solenoid coil.

25 In the telescopically extended condition of the linear
link as illustrated in Fig. 2, the inner member has a
circumferential groove 31 in its outer surface in a
position exactly opposite the steel balls 27. The
retainer member thus wurges the steel balls into

30 engagement with the groove.

This arrangement is such that when the solenoid is
de-energised, the strength of the spring 30 is



solenoid coil, the wall of the outer menber is provided wth four equally
angul arly spaced perforations 26 each of which serves to | ocate a steel

catch elenment in the formof a spherical ball 27. These balls are held 20
captive by an inner truncated conical sufface 28 of an axially novable
retainer nmenber 29. The truncated conical surface is directed with

the larger end towards the solenoid coil and a light spring 30 urges the

retai ner nmenmbhisdOfbE tent hQ:oSOﬂzﬁél%ﬁltCQ:lHe 3§1al|%o§dib&efs%|1%‘ilcoﬁlhcaﬂﬂey
ext ended condjtion of.the near link EEF L’F‘h strated in_ Fi nner
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member has a ctPTUnd +'%]ﬁtF5?mgV'88i'7Bg3 SoQb&r °§UHI§C%I'|°ﬁ”§ tion
exactly opposa¢©oztd1mg;13eelpﬂmhld9.r2;7 forTh€reet amoeemertrbest t Milse unges t he

steel balls |n{ Qﬁg? nﬁem)gp t&e %goggte;l;@ lalrrv?eqpeﬁgn |s such
e-

that when the $0 en0| ener grsed, sprlng
30 is S - 1Birsg n%h@t 10e prelvermreméexmmledcompoeatl oof i dastte

inear 1ink fOELAIYIvigi e ald Mol t{ge SHAWOA B N9l Y

providing for free novenent of t n t he outer er to the
extent allowed by the 5 first coupling A predeterm ned anount of

| ost notion, addéeiaingbg) umﬂblenelsalmgreﬁgagearmw dnd. ghooeediznglin wth
the balls en ed |§the ove 32[8|nthe rod and.th solngnmdeer i sed,

the linear |itke adPs a3%4n % DoiF ee%%lfﬁfrsé%%ﬁ ofrfenbtPee . 10
with the sol etsl de- eaver gnsedpr’elssnbagr esonprasEsiomphenbher naiheateasd ,i s

provi ded o Fr %El@erﬂ'}ﬁo"%dltent‘@hldt %"éﬂgﬁ‘%?%gad tgﬁg da\gg‘_ndé heoél riQ%r link 7

|S|nthef|rst co tion'w he 'so efier gi se the |
fully extendé@ptlon indicated is provided.

From the above it will be understood that, when the
linear 1link 7 is in the first condition with the
solenoid energised, and the 1link is fully extended,

15 100% of - the possible movement of the throttle control
arm 2 can be achieved by movement of the accelerator
pedal.

However, when the 1linear 1link is in a collapsed
condition (ie. the second condition described above and
20 when the solenoid is de-energised) there is lost motion
in the movement of the accelerator pedal and throttle
control lever so that only a proportion of the maximum
movement of the throttle control lever can be achieved.
It is this degree of lost motion that will give rise to
25 the different extents of possible movement of the
throttle control lever indicated by arcs numeral 4 and
5 which corresponds to 98% and 75% of full movement
respectively. - These arcs of movement correspond to
the maximum economic movement of the throttle control
30 - lever and will vary from vehicle to vehicle the figures
of 98% and 75% simply being arbitrary examples. The
exact extent of rotational movement of the control

lever which 1is allowed is adjustable by means of
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15 100% of the possi ble novenent of the throttle control arm2 can be
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corr espon e maxinumthrottle opening in the
second condition 5 will, for ease of description, be terned the "latch"
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energy to the solenpid, this is control a controller and .t he
el ectrical en®¥gned, pbekst he coRtrotied RKdat gentyolley| d4Rogdartdre
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The controller is also connected to a sensor unit 42
which has a linearly movable member 43 connected to the
throttle control arm 2, or any other suitable part
which moves in- unison with accelerator pedal 8.

15 Conveniently, the linearly movable member can be the
inner of a Bowden cable 44.

Referring now more particularly to Fig. 3, the sensing
unit comprises a circular cross-sectioned elongate coil
45 fixed relative to a housing 46 and wherein the
20 linearly movable member 43 is attached to a ferrite
core 47 movable axially into and out of the hollow core
of the coil 45. The ferrite core 47 is biased by means
of a compression spring 48 to the inner position and
the linearly movable member 43 is adapted to pull the
25 ferrite core out of the coil according to movement of
the throttle control lever and thus the -accelerator
pedal. The arrangement is such that the axial position
of the core relative to the coil dictates the frequency
of a signal applied to the coil in consequence of the

30 varying inductance of the coil.
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controller 52 which controls the power supply to the
solenoid of the 1linear. 1link. The 1linear 1link
controller is adapted to apply a reverse polaritY'to
the solenoid momentarily at the - instant of
de-energisation of the solenoid to ensure proper
disengagement of the retainer. A feedback circuit 53
is provided from the linear link controller.

The input, which is basically a frequency input 54 from
the sensor, is fed to the microprocessor. Also a power
fail detection circuit 55 for the purpose of indicating
if the power was removed from the controller is
provided.

Any required LED indicators can be provided and, in
particular, an LED indicator may especially be provided
to indicate whether or not the unit has been tampered
with, in particular whether or not the power supply to
the unit has been tampered with. Further, - if no
activity is detected within the microprocessor whilst
the motor vehicle ignition is on, the tamper light will
be ignited.
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controller is adapted to apply a reverse polarity to 15 the sol enoi d
nmonentarily at t he I nst ant of de-energisation of the solenoid to
ensure proper di sengagenent of the retainer. A feedback circuit 53 is
provided fromthe linear |ink controllery7 The input, which is basically a
frequency input 54 from20 the sensor, is fed to the mcroprocessor. Also
a power fail detection circuit 55 for the purpose of indicating if the
power was renavetthdr ODEDh@agorhd Oihetailter w dgtk dnyvéeguiviedohERo

i ndicators ¢ e ovi nd, _in arficulLar,. an_LED indi cator. _my
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light wi?l beeoRitian of the mccelRiadr{ED may be installed in the
drivers vision to indicate, for exanple by a slow flash, that the |inear
link is de-Iq#ched and bﬁ a_fast flash that the contrqller has detected a
full or near 4%l ENEAFBEEHe aOVe cJf  PLFTBPLPRESSRE e & ATAITEBANA cat ed
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condi tion described above. . .
10 following activities are allowed or cause de-activation

—

of the solenoid of the linear link to thereby cause the
linear 1link to collapse or adopt the second condition
described above. |

(1) The accelerator is depressed past the latch
15 - position for greater than a preset period of
time. The time period is sufficiently large
to accommodate the normal period of time for
which a vehicle is in any gear during a
normal series of gear changes to accelerate,
20 for example, from a stand-still. The latter
situation exists in the "city" driving mode.
However, in the "country" driving mode this
time period is substantially greater and is
"sufficient to allow any normal overtaking to
25 - be done with the_ accelerator past the latch
position in order to maintain maximum power

and, accordingly, maximum safety.

(ii) The microprocessor counts the number of times
that the accelerator pedal is depressed past

30 the 1latch position in a certain time
interval. This number is programmable

according to the number of gears which the



(i)

The accel erator is depressed past the latch 15

position for greater than a preset period of tine. The tinme period is
sufficiently large to accomopdate the normal period of tinme for which a
vehicle is in any gear during a normal E?rLes of gear changes to
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(iv)

(v)

excess of a suitable speed, the linear 1link
is de-latched and the throttle limiting unit

i ving
speed

assumes the = second condition in which.

throttle opening is 1limited. The rate of
movement of the accelerator to  the open
position is  rendered irrelevant in the
"countrY"'driving mode in order that a driver
can accelerate as fast as possible in order
to avoid a possibly dangerous situation.

The number of occasions on which the 1linear
link de-latches is .also monitored by the
controller and, in the event that de-latching
occurs in excess of a predetermined number of
timés in a predetermined time period

“de-latching will occur for a prolonged period
of time for example 15 minutes, as a sanction

to the driver.

The - microprocessor detects when the
accelerator has been depressed . to an
appreciable extent for a duration of time
commensurate with "country" driving behaviour
and automatically switches over to the

"country" driving mode. It automatically



throttle opening is |limted. The rate of 15 novenent  of
the accelerator to the open position is rendered irrelevant in the
"country" driving node in order that a driver can accelerate as fast as
possible in order to avoid a possibly_dgmgerous situation. 20 (1v)

The nunber of occasions on which the linear link de-latches is also
nonitored by the controller and, in the event that de-latching occurs in

excess of a predetermlrywéyﬂyxﬂtdﬁ ¢ D" dﬁlVI ﬁéﬁgetﬁhghneﬂhe time
peri od 25 de | at chi.ng wil | or rol onged 3”8 i od of tine
for exanple 15 m nutes? qf rakoki i b tsdﬁi%@ a\/@ﬁp ,gse t'rﬂ']% a

m cr opr ocessor dete$mmrt tilmen periidde accel erat or has been _
depressed to an 30 appreciable extent for a duration of

time commensurate with "country” driving behaviour and automatically
switches ovdit wblltpe "wdenstood dehatngritindehe seftt ofuwvemdmkbdes| y -

19 - Tevert s daciaiad, diieiieBitodbitis e 066! B84 Pimhsa SuBSEARL! 2! | ¥

rel eased for a short time period. be understodd that with the set
of ‘vari abl es 381 R3] papd - Pﬁ&eﬁFéFUpFB@d§ﬂ9 Qﬁ#ﬁY&P&Fog%ﬁﬁﬁgﬂrSGSthat

al | norrrgl' artﬂlewe&@csépéﬂawﬁ Viggcﬁﬁb&h@un, i st Somsad e AC§RE etAkOr | S

concerned, is .acco ted, and the |inear

Goract | vat ed LHRRE THERE S it aBeURREoaprAFFLVAES L, BRE EHSRREERe: he

. throttle candﬁhraﬁxyannnmihmhﬁnthé extestatbowyldhlthegthfoatlehcahe S

taking placebe opened, whilst satlsfactory driving of a vehicle is
taking place.

‘The variables are programmable into the microprocessor
and associated EPROM by means of a comprehensive
programming unit 56- which has an input keyboard and
15 other necessary switches to programme the controller
- for the type of vehicle with which it is to be used and
to include various other variables. This comprehensive
programmer unit is simply plugged into the controller

as and when required.

20 In addition, a simple and inexpensive programmer unit
57 can also be plugged into the controller and this
programmer unit simply enables the controller, once set
for a particular type of vehi-cle, to be set for the
individuai vehicle in which it is mounted. This

25 programmer unit enables the controller to be set
according to the output from thé sensor unit in the
idle position of the accelerator pedal; in the 100%
depressed condition of the accelerator pedal; and in
the selected percentage position of the accelerator

30 pedal chosen according to the " vehicle performance
figures and set manually on the adjustment nuts of the
linear link.



The variables are programmable into the m croprocessor and associ ated EPROM
by means of a conprehensive progranm ng unit 56 which has an input keyboard
and 15 ot her necessary switches to programre the controller for the type of
vehicle with which it is to be used and 3@ Lnclude various other variables.
Thi s conprehensi ve programmer unit is sinply plugged into the controller as
and when required. 20 In addition, a sinple and inexpensive progranmer

unit 57 can alsothe dagggniregmrdheandngmﬁbh&ﬁmyutdrW£gpragrameﬁ$m:t

si nply enabl e e o] se or_a particul ar type of .vehicle,
tonEeyset forﬁ?%§ i%%?é%g%%ﬁédveﬁﬁgFe E?% WFen e# leent \RRRAEINT T g
25 progr anmeenginet speadblods a tdikesebnengiher ist dn lae m&td@tm:mTihetg to

t he output fr €o%e 4 J | |4 : t.he « naj or
pedal s " in {EerY B0t SN oLy Bpabh BlRb BARERRSW T

the sel ect ed PBPRERLagd- posithicopegcentadsc of dudilortismtiged Mernitimsh

B ust ont nube of ot he | oEoneh] EeRLERBRE (SesUnt MM o e st L °
adj ust nent nuts_o ear_|ink. - 20,- In the latter r ,
re{c erring to Frg" §thﬁect hg‘? PRI 5BPPGnetf t Bt Phe MGG BELPY difte

oper ati ng englhimimpl’sedfufela dcasmlm@nipme peihh aomnpr ecled er eured r ange on
the fuel cons ' r ' | ndj cate n | .58. T r cent age
of full throt ﬁ)&éﬂbgﬁ‘%‘&t% l'gﬁ‘kélgalln ?%egée%}g%&c’hgg?%%sf Fo_nacfcsere}%o]ﬁ%o?
condi tion) isPeddsefuddrh deipaessied,eridiencengpioeal WElht ber Wt(iﬁwt he I
m ni mum 16 uel apEPERIRES BRifhn £ di®ndHl VeasaS gl dh e ke JIUNEr a
58 so that, mﬁ?ﬁpthe acce ePator pedal F§1I§5§ppyesse3, the engine Vill be
operating at the setting of the exact position mechanically is
achieved by adjustment nuts or the like associated with
the linear 1link whilst the electrical 1limits are set

using the small or large programmer.

15 The embodiment of the invention described above is
aimed at transport vehicles. However, it may well be
that a very much simplified arrangement can be used in
other applications, such as agricultural tractors and
such an embodiment is described with reference to Fig.:

20 6.

In this case the control arm 60 of the diesel fuel pump

61 is attached, by means of a connection element 62 to

a simple switch 63. The. switch is connected to a

controller 64 which embodies a simple timer, and the
- 25 apparatus is powered by the motor vehicle battery 65. '

In this case a linear 1link 66 providing for 1lost
motion, and substantially as described above, is
included in the 1linkage 67 connecting the fuel control
arm 60 with the accelerator pedal 68.

30



10 approxi mately maxi num efficiency. As indicated above, the setting of
the exact position nmechanically is achieved by adjustnent nuts or the |ike

associated with the linear link whilst the electrical limts are set using
the small or large programrer. 15 The,q,enbodi nent  of the invention
described above is ainmed at transport veh| cles. However, it may well be

that a very nmuch sinplified arrangenent can be used in other applications,

such as agri qule Uritlear’ adtiy Nk SiekFadedHOEh "ERAL | SodeSmbLDEH Wit h
ase. he copntrol arm 60 of the diesel fuel

reference to F| n this

punp 61 is atptrgcl‘}&?% Bg’%ame of°LeRBifledts e dnghsHiSesh tRraudh nkhe switch
63. The swiatcdhions oforthec tedtirolaecoBir andeswidchhiedh enbodi es a sinple
timer, and the 25 apparatus is powered by the notor vehicle battery 65. In
this case a |linear |ink 66 providing for |lost notion, and substantially as
descri bed ab8he switgic|édledsi suche Hhatkate &% @dmsedtlwigzrt hehé¢ u€iedont r ol

arm 60 ¢ th tetaeael sfat Bo Pedal 188 4 33:‘u11 tﬁ%ottIee o nf%%r ad | 1§96 IS

arranged such that | ost nmotion is provi when t he sol enoi
de- ener gi sed WEOEde t FRNAEELOR/ ofaRdhe tAGH r GRRELS64A aitci ™A t éﬁ' 68heThe

swi tch 63 isceomtitdlhar Ittd SdiJeQ%Q:@ when A#eed ued;hé exﬁﬂf‘}robfar ghB0 is in

a full throttle .or near throttle CQPdItJ IS cquses a tiner

in the contrgrlgﬁtefglngﬂer f@e the gfolenpt en&ﬁ e-gnerggged to
pr edet er m negriowviele t forsolestoi dhatsiate- dmer gheedl {weqar oliidk ,f omndosa noti on

in the &b”ea orrpctidng WeauSLI6RSAHILAL M edUst! Qlbpiikd "Ed Uthe

supplied'to the
associated engine, by virtue of the fact that the

control arm moves towards a closed position, by a
predetermined extent.

In the case of an agricultural tractor working the

15 lands, it has been found that a time period of about
6 - 10 seconds is adequate to enéble the tractor to
accelerate to working speed, and to adapt to the load
of the ground working or other implement attached
thereto, with full fuel flow being provided during this

20 time period. After the lapse of the predetermined time
period of between 6 and 10 seconds the solenoid in the
linear 1link is de-energised and the lost motion‘ is
introduced. Accordingly, the fuel supply is diminished
by a predetermined extent.

25 The extent of the lost motion is, as indicated above,
adjusted so that when the fuel supply becomes
diminished there is substantially no loss " in engine
speed.  Practical tests conducted on a agricultural
tractor fitted with a linear 1link as described above

30 have indicated that the only noticeable difference in
performance is the absence of black smoke in the
exhaust emission. Also the agricultural tractor fitted
with the device operating according to the invention



associ ated engine, by virtue of the fact that the control arm noves
towards a closed position, by a predetermned extent. In the case of
an agricultural tractor working the 15 | ands, it has been found that a
time period of about 6 - 10 seconds is agequate to enable the tractor to
accelerate to working speed, and to adapt to the |oad of the ground working
or other inplenent attached thereto, with full fuel flow being provided

duri ng t][li; %berfa'ﬂG& pgltilgd mcﬁféd ercddaﬁh é@@&el Sﬁg&he pépé@derﬁﬁaiegahi nme
period of between .6 _an se s .t sol.enoid in the linear |ink.i

de- ener gi sed ’\é\f?d’qilﬁéiaji 095 C]%ﬁ‘ L5t e d T £8F (’J"leﬂ‘Sﬂfa"Fﬁé‘Sflé’el
supply is dirbhuti siead ficteedweickdt etha rtm:{rmet.ent 25 The extent of the | ost
nmotion is, as indicated above, adjusted so that when the fuel supply
beconmes di m nished there is substantially no loss in engine speed.
Practical tedihe Gowimreipdret @gt@cuotaeabndsamawbﬁl made¢ ot RPRllyi near

| ink ag descrdpefl ADoMEe 3byo :Kﬁg" ngbgakegdst QHBsEhﬁs%' ¥nNehieCe3Rha.

difference in performance 1s the abSence of black snoke I n the exhaust
eni ssi on.. Al ! t RéIREFi ARALFal UEPCtERT |"9Fééfl%f3f'h t RE deR¥ I opéhsti ng

accor di ng to i ipRLEdd WE 6 to AD -seRicH GrhyaincRdTRIE beORKitendRd .engi ne
speed than an identical agricultural tractor run co-tenporaneously but not

fitted with the device. The tine period of 6 to 10 seconds may be nmade to
apply 5 ditl yisn armdsagedi bhatgemectdy t hbse sesed prindipiés| dndl n

hi gher gear s aqiSadddl ul] BoBEsin Oko! QWL Ieatt B LEMRBCQLfi o 10 10

seconds may ne e ex IS en sage exactly e sane
princi gles arfed air compressors, or other earth working machinery,

indeed diesel engines wherever they are accelerated and
decelerated periodically as and when they are placed
under load for various periods of time.

It is, however, envisaged that the invention will not

15 be applicable to diesel engines which are placed under
constsnt load for prolonged periods of time and wherein
the effects of varying fuel supply to the engine are
not of interest as the engine can be tuned to operate
at its most efficient settings. |

20 It is to be understood that the manner in which the
reduced fuel supply is achieved after it has been at
substantially full flow rate can be varied widely.

In particular, as illustrated in Fig. 7, a pneumatic or
hydraulic piston " and cylinder assembly could be
25 employed in which an inlet-outlet 70 on one side of a
piston 71 and an inlet-outlet 72 on the opposite side
are simply controlled by means of a valve assembly 73,
conveniently electrically operated, in consequence of
the operation of a controller as described above.
30 Screw-threaded adjustment nuts 74 and 75 enable the



advantages wll pertain to application of. the invention 10 to air
conpressors, or other earth working nmachinery, indeed diesel engines
wherever they are accel erated and decel erated periodically as and when they
are placed under |oad for various perioedszof tine. It is, however,

envi saged that the invention will not 15 be applicable to diesel engines
whi ch are placed under constant | oad for prol onged periods of tinme and
wherei n the efXeent of e figel ushpplpplnedurttivn etyi be akgustiedofas
interest as theqgppgbfe can be tuned to operate at its nost efficient

settings. 20 It is to be understood that the manner in which the reduced
fuel supply is achieved after it has been at substantially full flow rate
can be varied widely. In particular, as illustrated in Fig. 7, a pneunatic

or hydraulic piston and cylinder assenbly could be 25 enpl oyed in
which an inlet-outlet 70 on one side of a piston 71 and an-inlet-outlet 72
on the opposite side are sinply controlled by neans of a val ve assenbly 73,
conveniently electrically operated, in consequence of the operation of a

controller as described above. 30 Screwt hreaded adjustnent nuts 74 and
75 enabl e the - 23 - extent of the fuel supply reduction to be adjusted
as required - 24 - CLAIMS: 1. A nmethod of operating an internal

conmbustion engi ne of the type having a manually operable

TN



throttl e operating nechanism (6, 67) operatively connected to fuel supply
control neans (2, 60) for 5 the internal conbustion engine;

the method conprising, each time full or near full throttle is demanded by
the operation of the throttle operating ggchanism allow ng the fuel supply
control neans to adopt a corresponding full or 10 near full throttle
condition for a period of tine, follow ng which the contr ol
nmeans is noved to reduce the fuel flowto the internaWusti'on engi ne;

the met hOngﬁbﬂﬂFﬁQW acterised in that the extent to U”@jujmmm ply

15 ans is noved to reduce fuel flowt
chosen such that, at constant load, in spite of the reduction in flel* fl ow
to the engine, the speed of rotation of the engine remains substantially
unaffected at_the prevailing load. 20 2. A nethod as clained in claiml
charact eri sedlt n tfAat "ghBofyelrfsygReratdms olameaknternaby egombnstien cal | y

to reduce such f|0éh<?9néheof Nt alt gD wakii ag ?agiﬁsnﬁaiﬁpe%éi/@bpé the
fact that the manuﬁua%tgggrabl e t_hr ottle ogperati nggmecham sm
r

remains in a posi SPTREINE « Peclanism nd8y f4)| WRFATIECLIL. A
met hod as cl ai med tonnéated2tohgnedt euppdd iconthal sdaseouent doyl I eéhrottle

sUbsequeRt * to thete maddaeEyalopomE o o Sra sl "92hel dathiog
mechani sm havi ng cpepnisimgedeach timeedvildr mmenear &Ealdntthrotioler ds
a position corrgspogdhffaed® bf €hOS€GpefQPbh! 0% Ofhe ! Nehrottie
operating mechanism, allowing the fuel supply
control means to adopt a corresponding full or
10 near full throttle condition for a period of time,
following which the fuel supply control means is
moved to reduce the fuel flow to the internal
combustion engine; the method being characterised
in that the extent to which the fuel supply
15 control means is moved to reduce fuel flow to the
engine is chosen such that, at constant load, in
spite of the reduction in fuel flow to the engine,
the speed of rotation of the engine remains
substantially unaffected at the prevailing load.

20 2. d method as claimed in claim 1 characterised in
%hat the fuel supply control means is moved
automatically to reduce such flow to the internal
combustion engine irrespective of the fact that
the manually operable throttle operating mechanism

25 remains in a position corresponding to full or
near full throttle.

3. A method as claimed in claim 2 characterised in
that subsequent full throttle operation of the
fuel supply control means is allowéd again only

30 subsequent to the manually - operable throttle



throttle. 5 4. A nmethod as clainmed in any one of the precedinge¢lains

characterised in that the novenent of the fuel supply
reduce the fuel flowto the internal conbustion engineTﬂ l H “ ﬁﬂﬂt&ﬂ”eans
of a Ilinkage (7, 66) in the thretsfe-10 _ I sm

whi ch provides selectively for |ost notion between the manual | y operabl e
throttle operating. nechanismand the fuel supply control neans. 5. A
met hod as cl ai medoparatiahg 4 mdvdvamilsar | Spavingl5been movédat tiche alegree

of lost notion is | L 0 adj he e f reduction of.fuel flow
to conply with thggggggﬁe@%&%f su%gf'éﬂ{:i al |§5‘§%’%"§ffec€ ing é)?nsentéln%]!iilne
speed at a const anprrespomnfiéngt hda edact icdesied f uedndibpdy t aifes pPhace. 20
6. A et hod as ghgggggetn any one of the preceding clains characterised
in that said period of tinme is adjustable or selectable according to engi ne

operation conditions, or both. 7. A control assenbly for operating
an ingernal 425 A methodO88U%ladfed €iWi Ay oH¥l off @he SPEEE@IAG NI

th ti f _fuel I tro| 1 t i t
nCer nal - conbusti GRRSHG AHAPERTGRET, The CPAE) WiRpPGVEBREFOOtethe | o
activated by a fuelnsapply. conralll enearidir bdt keducepahat i Mg BOflow
mechani sm (6), = {he tlfonllrlgérngfS%@%'b%st}iﬂﬂée%%é CUCt] ot RANS,{ /) Tor

reducing fuel flowto e engrne by way o stippl’y ¢ontTol freans
- 26 - when the nmeans|ycodperabl binkaget | €7op66at i g metdieani Ehrottle a ful |

or negp full throphbfating mechanism which provides selectively for
lost motion between the manually operable throttle
operating mechanism. and the fuel supply control
means. | '

5. A nethod as claimed in claim 4 chara terised 1in
15 that the degree of lost motion is adjustable to
adjust the extent of reduction of fuel flow to
comply: ﬁith the parameter of substantially not
affecting the engine speed at a constant load when
the reduction in fuel supply takes place. -

20 6. A method as claimed in any one of the preceding

claims characterised in that said period of time

— is adjustable or selectable according to engine
operation donditions, or both.

7. A control assembly for operating an internal

25 combustion engine and for controlling the
operation of fuel supply control 'means (1)

associated ‘with an internal combuétion engine and

wherein the fuel supply control means is activated

by a manually A operable throttle operating

30 mechanism (6), the control assembly including
reduction means (7) for reducing fuel flow to the

engine by way of the fuel supply control means



condi tion, sai d control assenbl y bei ng characterised in that it
I ncl udes del ay neans (40) 5 allowing full throttle

the fuel supply control neans for a predeternined per(”""ﬂrm fi rst

condition of the control assenbly) follLoyigng which sai ,m# ilﬁ" S
operable to reduce the fuel supply to t he engi ne wth tHe $0 ¢

manual | y operabl e operating neans renmaining in a condition correspondlng

to full or nearyhéll | thBrotdaneala ec;ﬁﬂg,m@i tdnidf he0
assenbly); said control asserrbly EEI r¥3 stabl e such tlhat the ext eht to

whi ch fuel flow t c™tfR*% ¥hgithe |"sllr e@bceBedtn Belketthyrthlsi de a
fuel flow reducti ouoﬂnraytn@qsubst gatigal | ydamt&bfleCt Qi?s§éﬂ%l?ng| n%éﬁﬁfd

d I trol. ass | med
" el ai 7 char siRERSER i HOThin Fhet ducreitdreateiry e (4d)
throttleS limtimllewing (Fhllhathmgttae ficositdoadi t iodn Itrhel\:hlﬂli’e]f ul |
operation of the thygtiy ecbﬁt%#.oiﬂﬁgném}.o% e%%%e%%'}ﬁl %.]eﬁn I \My[o or event

somewhat restrlcted operatlon 0 e throftle"I's aval
full throttle openfhie24a first zagndatiesntafol tee cootmpig amblmf the-

control assenbly Iﬁoﬁmiﬁ@ hﬁléﬁl @étld’%&ht%ltﬁéséiﬂﬁwo'i@' t(}ﬁ&%ﬂi@vai !

at any particul ar t control assenbly cl ai ne claim

8 characterised in ?h’éFdFﬁﬁ ﬁ%yf‘h%:hﬁupglgnﬂ'éﬁlfééﬁ 3englne with the
control lgFr and ssaskably nb@a&ab(l&)opéﬁditﬂ&j ealhng thndiHigld | enORENI NY

connect ed to the SEHEF | ot dndte "85 ThefloreFomear | rull’
throttle (a second condition of the control
assembly); said control assembly being adjustable
such that the extent to which fuel flow to the
15 engine is reduced can be set to provide a‘ fuel
flow reduction having substantially no affect on
the engine speed under a prevailing constant load.

8. A control assembly as <claimed in claim 7

characterised in that the reduction means is a

20 throttle ™ 1limiting unit (7) having a first

condition in which full operation of the throttle

is allowed and a second condition in which

somewhat restricted operation of the throttle is

available so as to prevent full throttle opening

25 and a controller forming part of the control

asseﬁbly is adapted to select which of the two
conditions prevail at any particular time.

9. A control assembly is claimed in claim 8
characterised in that the delay means is embodied

30 in the controller and sensing means (42) for
detecting the throttle.opening or position of the

throttle operating .mechanism are provided and
connected to the controller to give a signal to

the controller.



- 27 - 10. A control assenbly as clainmed in characterised
in that the controller enbodies a m cro-processor (49) 7ﬂtﬂ1|s adapte

enabl e the controller operation to be set to initiate 5 glg{“’ﬂﬂ,’ﬂ”"’v d
e

second condition of the control assgphly according
fromthe sensing neans. 11. A control assenbly as clained i'h & arm
10 characterised in that the engine is a notor 10 vehicl e - engine

and two didferZent conted SésOMByE @S @B:Sﬂﬁédlte(inWitdﬁlalm 9

"undesirabl e” dr| eratl ns_arg. s I t abl e he al ter ative, one
such  set corresﬁ%%dg egrls‘?‘g e ﬁ] EY |9|°H§ &%ﬁl&ﬁ O+ ofe
correspondi ng to'ﬂunnmfngQQBsor (49) dwhvchg:&onddﬁpﬂad '&Q enableont r ol
assenmbly. as cl aiyggd ddihtr%l igp égx ?Eiéﬁt &d S%@;'Eefchaéqt %mlate

m Ccro- processor is programTe to se rrvin

country
condi ti®dns accordi$RLd o Se¢pnd s CF%WH% ttlh;e 2@ontrol assemdilyy neans

whi ch are charact e{dsdrt&i "td 1 ¥igRalsCOBEEYvedl | F1-88. @ t RRfA%g MY
be. 13. A control assenbly as ‘claimed in claim 12 characteri'sed in

that the charact er&%%- of "city" or country" driving determined by the
controller 25 to be the fact that in "country" driving node the

control “asserthy g craNEEHY nSRRPBAY of *8) atHe BRHy I crataiber Red i n

that the control | e¢haagerised imdaphatl tbheenengihe rase af  aivdwge of

DOS'“P@ of the thygidfe "IN aBAql O equSe d1PrlPERt ! Gets  of
parameters associated with "undesirable" dr1v1ng
operations are selectable, in the alternative, one
such set corresponding to "city" driving
conditions and one corresponding to "country"

15 driving conditions.

12. A control 'assembly as claimed in claim 11’
characterised in that the micro-processor is
‘programmed to select "city" or ‘“country" driving
conditions according to signals received from the

20 sensing means which are characteristic of "city"
or "country" driving, as the case may be.

13. A control assembly as claimed in claim 12
characterised in that the characteristic of "“city"
or “éountry" driving determined by the controller

25 to be the fact that in "country" driving mode the
throttle 1is- significantly open for prolonged
periods of time. '

~ 14. A control assembly as claimed in any one of claims

8 to 13 characterised in that the controller is

30 adapted to sense the rate of change of position of
the throttle mechanism and to cause the throttle



- 28 - limting unit to adopt said second condition if such rate of-—change
of positions is excessive. 15. A control assenbly as_clai med mmm 14

together with claim 14 characterised in that the sai Hmmmllﬂm ull

change of position is rendered inactive 44 1he "coun

A control assenbly as clained in any one of clains 8 to 15 character| sed in
that the controller is adapted to bring about said second condition of 10

t he control aSSGﬂbiMnitEh.rﬁtileuﬁ!iﬁnttd)fadchﬁt nunedid ofeddrdt Ebaaitieshdm sm
oper ati-ons sensed determ ped time period exceeds a preset
A yPositio

maxi mum nunber . 17°%Cth r%‘b‘?lt?%lél%&%ee Siie®*9essiMesi m 16 15

characterised in that the preset maxi mum number is based on the nunber of

gears of a v r S e ont r ol
assenbly as ﬁ%l rre%%i ?%X\gl#l&fo%gselﬁgﬁ QL %i%@{mh %h ;ncﬁélr ;té% BT s%d in
that the said 20 with clapmedét @h«nmemsmi J[IEHT—W thensaifi gtatet he

full throttle Condéf'Bﬁahéepb‘év';ﬁﬂiﬂl%ﬁgﬁtﬁé‘ﬁd&é&’ LRAGELvENjhharwount Iy

driving node than in the Ci rivin . A control assenbly as

claimed in any one"®PuRf %mglzsvmg mode. 9 to 13 characterised in that the

sensing neans (42) corrprl ses two parts (45, 47) each adapted f or

connecti on, djn ect]y or I rect abl e_part (%}g of, . athrottle
C r

operating mectin < SRALERE Py a8, S1pInaRy SPerRy; obe Rl dauEG 30
wherein the one pa8t t45)5 c chpracterd sedi Ilmntlthahe tmehecop'arouéi) is

conprises a rragneté&aﬁw&t ¥Cpring about said second condition of
10  the control assembly in the event of the number of
throttle  mechanism operations sensed in a
predetermined time period exceeds a preset maximum

number. |

17. A control assembly as claimed in claim 16
15 characterised in that the preset maximum number is
based on the number of gears of a vehicle in which

the control assembly is fitted.

18. A control assembly as claimed in any one of claims

11 to 15 or 17 characterised in that the said

20 . predetermined time period from which the full

throttle condition is provided is substantially

longer in the country driving mode than in the
city'.dri\(ing mode.

19. A control assembly as claimed in any one of claims

25 9 to 13 characterised in that the sensing means
(42) comprises two parts (45, 47) each adapted for

connection, dlrectly or 1nd1rect1y, one to a

movable part (2) of a throttle operating mechanism

and one to a part stationary relative thereto, and

30 wherein the one part (45) comprises a coil and the
other part (47) comprises a magnetic substance,



- 29 - the relationship being such that novenent of the-nagngLLgrE%ﬁiaggié
relative to the coil causes changes in the inductance_o} t he coi

consequent change in frequency of a.signal applied 5 ,U”,mmm Dm

A control assenbly as clainmed in any one Qf clains 8 to
characterised in that the throttle I|n1t|ng unit [err] is a |i'nedr
providing for lost notion in said second condition, the 1link 10

being installed ghe Feldtiddhip welh§ SEEBOtﬁﬂaQ: OREVEhLRE FRChANL sm
magnetic substance relative to the coil causes
changes in the inductance of the 'coil with a
consequent change in_frequency of a signal applied
5 thereto.

20. A control assembly as claimed in any one of claims

8 to 13 or 19 characterised in that the throttle

limiting unit 7° is a linear 1link prov1d1ng for

' lost motion in said second condition, the 1link

10 being installed as a 1linkage in the throttle
operating mechanism.



