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This'is the repl acenent sheet Date: 14/3/96 A LINEAR LI NK SELECTI VELY
PROVI Dt NG FOR LOST MOTI ON FI ELD OF THE | NVENTION This invention relates to .
a linear link which selectively provides for lost notion in the - )
direction in which the |ink extends according to predetermned criteria. 5
The invention also relates to a notor vehicle fuel supply control
arrangenent enbodyi ng such a |inear . This is the replacenent sheet 2
Date: 14/3/96 link for selectively limting the degree to which the fuel
supply means or throttle can be opened according to predetermned criteria

whi ch are generally associated with abuse or undesirable 5 driving
condi tions inposed on the vehicle. BACKGROUND TO THE | NVENTION In certain
applications it is desirable that a linear link in a nmechanical |inkage

arrangenment be capabl e of selectively providing for lost linear notion in
the direction in which the link extends.

A LINEAR LINK SELECTIVELY PROVIDING

FOR_LOST MOTION

FIELD OF THE INVENTION

This invention relates to a 1linear 1link which
selectively provides for .lost motion in the
direction in which the link extends according to

predetermined criteria.

5 The.invention also relates to a motor vehicle fuel

supply control arrangement embodying such a linear
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10 This may be required in order to limt, under certain conditions,

t he novenent of a slave end of the link relative to the other end thereof.
One such application is set forth in my South African Patent No. 81/4519 in
which | describe a 15 vehicle having a drive engine and fuel supply neans
control |l able through a |Iinkage arrangenent in which there is enbodied a

"l ost notion" |inkage. The latter. has i3he effect of limting the degree
to which the throttle of the engine can be opened 20 t hrough the action
of the normal accel erator pedal This is the replacnent sheet 3

Date 14/3/96 or the like in the event that the driver of the vehicle is
driving in an unlig¢fkr Fore selECtively aﬂ.?imQﬂQn?f theYdégféer ebt whEpect s
whi ch can be chosen by an owner or operator the vehicle. 5 In ny
said earlier pthentfudlhesuppdyt means oorl i thegetle azanhebéi pendd nk i s
therein ternmed, is of a relatively clunmsy nature and has a sol enoi d
operated part caaccerdipga gloungmredsterminmsi encritteniabl whachri girte angl es

to the length of the link 10 itself. A lost notion |inkage of this type
is of generally associated with abuse or undesirable
5 "driving conditions imposed on the vehicle.

BACKGROUND TO THE INVENTION

In certain 'applications it is desirable fhat a
linear link in a mechanical linkage arrangement be
capable of selectively providing for lost 1linear
motion in the direction in which the 1link exfends.
10 This may be required in order to 1limit, under
certain conditions, the movement of a slave end of

the link relative to the other end thereof.

One such application is set forth in my South
African Patent No. 81/4519 in which I describe a
15 vehicle having a drive engine and fuel supply means
controllable through a 1inka§e arrangement in which
there is embodied a "lost motion"- linkage. The
latter has the effect of 1limiting the degree to
which the ﬁhrottle of the engine can be opened

20 through the action of the normal accelerator pedal
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an awkward shape and may be difficult to install due to the fact that it
may foul other engi ne conponents in consequence of its shape and size. It
is the object of this invention to provide a 15 linear |ink of a nature
capabl e of replacing the lost notion linkage referred to in ny earlier
patent and which may be utile in other applications and wherein a nore
conpact linear link assenbly is provided 4 - This is the replacenent sheet
Date: 14/3/96 SUMVARY OF THE | NVENTION I n accordance with this invention
there is provided a linear |ink assenbly conprising a |linear outer nenber
and col linear inner nmenber telescopically novable relative thereto between
termnal positiops the Mkeh idefthe avénd ethf khs! dWiver; of o i ons in
adj acent zones of the inner and outer nenbers and | ocated to correspond in
| i near position wehbotet ésmirdivipgsihi an ehdesidalhdgr manmer],0din mmy on; one
or nore catch elenents for releasably 10 co-operating with said
formati ons when efneabfgmanyt diffegtentt inespegts nwhich panvbet dhestemot i on;

a
by an owner or operator of the vehicle.

5 in my said earlier patent the *lost motion
linkage", as the linear link is therein termed, is
of a relatively clumsy nature and has a solenoid
operated part carried by a plunger of the solenoid
movable at right angles to the length of the link

10 - itself. A lost motion linkage of this type is of
an awkward shape and may be difficult to iﬁstall
due to the fact that it may foul other ‘engine

components in consequence of its shape and size.

It is the object of this invention to provide a
15 linear 1link of a nature capable of replacing the
lost motion 1linkage referred to in my earlier
patent and which may be uﬁile in other applications
and wherein a more compact iinear link éssembly is

provided.
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‘retai ner menber novable axially relative to the link for selectively urging
the catch elenents into engagenent with the fornations in at |east one of
15 the nenbers; and a co-axial solenoid coil for controlling the
operation of the retainer nmenber. Further features of the invention provide
for the formations to be, in the case of the inner nenber, a
circunferential groove in the outer surfaee 20 thereof, the inner nenber
conveniently being in the formof a rod; for the formations in the case of |

This I's the replacenent sheet 5 Dat e: 14/ 3/ 96 the outer nenber to be
a plurality of apertures through the wall of the outer nenber -- and

correspondi ng, | SUMMRRYCOFi ¥HE PRVERTDONOf the nenbers of the link, to

the groove; for the 5 el enents to be | oose el enents, convenlently

balls, held captive in the apertures in the outer nenber and bei ng capabl e
of being urged into the groove in the inner nenber to |ock the two nenbers
agai nst rel ati veInxagcordangenwith ftivist Havesttdionethexebdrs Jrovidedave an
inner truncated conical surface for urging the elements radially into
engagenent with a linear 1link assembly comprising a linear outer
member and collinear inner member telescopically
movable relative thereto between terminal positions
5 which define a degree of lost motion; fdrmations in
adjacent zones of the inner and outer members énd
located to correspond in linear position at one
terminal position of said degree of lost motion;
one or moré catch elements for releasably
10 co-operating with said formations when in’aliénment
to selectively permit or prevent lost motion; a
retainer meﬁber movable axially relative fo the
link for selectively urging the catch elements into
engagement with the formations. in ;t least one of

15 the members; and a co-axial solenoid coil for

controllinq the operation of the retainer member.

Further features of the invéntion provide for the
formations to be, in the case 6f tﬁe inner member,
a circumferential grbove in the outer surface
20 thereof, the inner member conveniently being in the

form of a rod; for the formations in the case of

-

heet Has Been Reﬁaced

T \lll\\ |



formations in the inner nenber; and for the solenoid to be

| ocated immediately adjacent the retainer nenber to either hold it in a
position. in 15 which it wurges the catch elenents into their
operative position or to release it for enabling the catch elenments to nove
radially outwardly and * allow for said |lost notion to take place. Stil
further features of the invention provide §or 20 the degree of |ost
notion to be adjustable, conveniently be neans of an axially adjustable
st op; for the axially adjustable stop to be associated with an end
of the inner nenber; for This is the replacenent sheet 6 Date: 14/3/96
the inner and outtdve noubers membizr spoi nige biaaspliural ityvef coapacbupeser
towards a position in which the formations are in their co-operating
positions; for tHhnoagh netheentwallo k€ | i ghel y opkemg hiembed 5 andowar ds
a position in which the catch elements are urged radially inwardly; and
for the |ost noticaFnespenddngher ian omecntermivala positioni oof of thée

| ength of the linear |ink.
members of the 1link, to the groove; for the

5 elements to be loose elements, conveniently balls,
he;d captive in the apertures in the ouper member
and being capable of being urged into the groove in
the inner. member to lock the two members against
relative axial movement; for the retainer member

10 to have an inner truncated conical surface for
urging the elements radially into engagement with
formations in the inner member; and for the
solenoid to be 1located immediately adjacent the
retainer member to either hold it in a posiﬁion in

15 which it wurges the catch elements into their
operative position or to release it for enabling
the catch elements to move radially outwardly and

allow for said lost motion to take place.

Still further features of the invention provide for
20 the degree of lost motion to be adjustable,
conveniently be means of an axially adjustable
stop; for the axially adjustable stop to be
associated with an end of the inner member; for
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The invention still further provides that a 10 coupling nenber be
associ ated with an opposite end of each of the inner and outer nenbers for
coupling the linear |ink assenbly, at opposite ends, into an operative
position, the coupling nmenbers each being selectively connectable to each
of the two opposite 15 ends of the linear link to the outer or inner
menber as the case may be, such that' in_the one arrangenent of the
coupling nenbers the linear link assenbly is adapted to coll apse upon

rel ease of the catch nenbers and, in the other arrangenment of the 20

coupling nenbers, the Ilinear link assenbly is adapted to extend upon
rel ease of the Caheh rand olbe? merdi-d eRLACKEE rslli‘x%Etbfased

Dat e: 14/ 3/ 96 The coupling nmenbers may be provi ded mnth nmeans

llocking themin palatiQe " addote 6&1&?91:6%598&3%9%65‘1@011 Oin Gl't'iél’i

menber and said neans can conveniently be | ocking screw such as

~a 5  grub-screwthéh&driatiiiong" a&*esolrprﬂieﬂﬁca-a?é@éty@@lpbgﬂ:whsﬁuml y
control arrangenent in which a linear Iink
for the retainer member to be lightly spring biased
5 towards a position in which the catch elements are
urged radially inwardly; and for the lost motion

to be either an extension or a contraction of the

length of the linear link.

The invention still further provides ¢that a

16 coupling member be associated with an opposite end
of each of the inner and outer members for coﬁpling
the linear link assembly, at opposite ends, into an-
operative position, the coupling members each being
selectively connectable to each of the two opposite

15 ends of the 1linear 1link to the outer or inner
member as the case may be, such that, in the one
arrahgement of the coupling members the linear link
assembly is adapted to coilapse upon release of the
catch members and, in the oéhgr arrangement of the

20 coupling members, the 1linear lihk assembly is
adapted to extend ‘upon release of the catch
members. |
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as defined above is included for slectively limting, by virtue of said
| ost notion, the degree 10 to which the fuel supply neans or throttle can
be opened, according to selected criteria. In order that the invention nmay
be nore fully understood, two enbodi ments thereof will now be described
with reference to the acconpanying 15 drawi ngs. BRI EF DESCRI PTI ON OF
THE DRAW NGS In the draw ngs: - This Lsgthe repl acenent sheet Date:
14/3/96 FIG 1 is a schematic illustration of a notor vehicle throttle
| i nkage arrangenment associated with a diesel punp; FIG 2 is an
enl arged |ongitudinal sectional 5 el evation of one form
of linear |i nkrhes seodp)indgimdniverys raynbedpedvidedhwithr akahe Fopkage
arrangenent; Fig. 3 illustrates an alternative enbodi nent of the
invention the lockiingy itien irenpesitién relative toatheciassediatietdh
specific ends of the inner and outer nenbers to provide for

inner or outer member and said means can

conveniently be a locking screw such as a

5 grub-screv.

The invention also provides a motor vehicle fuel
supply control arrangement in which a linear 1link
as defined above is included for slectively
limiting, by virtue of said lost motion, the degree
10 to which the fuel suppiy means or throttle can be

opened, according to selected criteria.

In order that the invention may be more fully
understood, two embodiments thereof will now be
described with reference to the accompanying

15 drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:-
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extension of the linear |ink assenbly upon rel ease of the catch nenbers;
and Fig. 4 Illustrates the sane enbodi nent of the 15

i nvention but with the coupling nenbers attached to opposite ends of the

i nner and outer nmenbers such that the linear link assenbly will retract in
| engt h upon rel ease of the catch menbers. This is the replacenent sheet
9 Dat e: 14/3/96 DETAI LED DESCRI RJI ON W TH REFERENCE TO THE

DRAW NGS In the enbodi ments of the invention illustrated a linear link 1 is
enbodi ed in a |inkage arrangenent (generally indicated by nuneral 2)
between a foot operated accel erator pedal 3 and a diesel fuel punp 5 4

for a diesel engrgg i(not 185hQWchéﬂaﬁdeQ&uéﬁhbﬁhén( 3@£50aN0ho€dW) . | n

the arrangement illustrated in Fig. 2, the linear is of a nature
adapted to be in tension wgerithe aceﬁkattggr pgﬂakagg deareangaméntc or der
to 10 increase fuel flowto the engine. It wil e understood by those

skilled in the art that thageo@ﬁataunwﬁeusaaaﬁagggnpﬁhp-|n which a |inear
i nk of
FIG. 2 is an enlarged longitudinal sectional
5 elevation of one form of linear 1link
assembly which may be embodied in the

throttle linkage arrangement;

Fig. 3 illustrates an alternative embodiment of

the invention the <coupling members -

10 associated with specific ends of the‘
inner and outer members to provide for

extension of the 1linear 1link assembly

upon release of the catch members; and

Fig. 4 illustrates the same embodiment of the

15 invention but with the coupling members
attached to opposite ends of 'the inner

and outer members. such that the 1linear

link assembly will retfact in length upon

release of thé catch menmbers.

I
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this nature may be in conpression in order to open the throttle of an
engi ne and, in such a case, as 15 described below, the linear |ink would be
nodi fied fromthat described with reference to Fig. 2 and the correct
arrangenment woul d be enpl oyed of the enbodi nent of -the invention
illustrated in Figs. 3 and 4. This is the replacenent sheet Date:
14/ 3/ 96 Referring now nore particularlyiote Fig. 2, the linear link 1
conprises basically a conposite outer nenber 5 having a | ongitudi nal bore

t heret hrough and within which is tel escopically novable an inner 5 menber
6 in the formof a rod. The inner nenber has, at its one end, a bifurcated

first coupling DETAXLED/ DRSORIRTION: WITH REFERENCEOTOATHEr BRAWINGAded

spigot 8 extending into a conplinentarily screwthreaded socket 9 on the 10
first coupling nenber. At the other end of the inner menber, is a

screwthreaded zone 10 on which is |ocated a conplimentarily screMFthreaded
stop menber 11 vl ckhe s embodimengs of athe |mviﬁm¢|1pnomllustm%s§nce of

t he arrangenent _hereinafter
linear link 1 is embodied in a linkage arrangement

(generally indicated by numeral 2) between a foot
operated accelerator pedal 3 and a dieselsfuel‘pump
5 4 for a diesel. engine (not shown) of a motor

vehicle (also not shown).

In the arrangement illustrated in Fig. 2, the
linear 1link is of a nature adapted to be in tension
when the accelerator pedal is depressed in order to

10 increase fuel flow to the engine. It will be
understood by those skilled in the art thaf there
are numerous arrangements in which a linear link of
this nature may be in compression in order to open
the throttle of an engine and, in such a case, as

15 described below, the linear link would be modified
from that described with reference to Fig. 2 and
the correct arrangement wouid be employed of the
- embodiment of the invention illustrated in Figs. 3
and 4.

I
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15 described, the outer nenber is freely novable between a position
-in which its extremty adjacent the bifurcated first coupling nenber 7
abuts a fixed stop 12 on the spigot 8, and a position in which an inwardly
directed flange 13 is prevented 20 fromnoving off the free end of the rod

by the adjustable stop 11. This is the replacenent sheet Date: 14/ 3/96
The limts of novenent are, in fact, mdhpfied by the presence of a |ight
conpression spring 14 extendi ng between the flange 13 and adjustabl e stop
11. This spring urges the inner and outer nenbers 5 towards their

axially contracted positions in which the end of the outer nenber abuts the
fixed stop 12.. RéfFereifgy AbRO Mere NGaieibiilarlpotd | #igi Ndp pattask by
nuneral 15, bet ween the end of the spring 14 and adjustabﬁe stop 11, a
resiliently 10 flieealr ainkoak corpriseyy dsisl N compyesitse npiter 0
cushion the inpact between the adjustable stop 11 and spring when it is
fully conpressedmembelre §i earing nk rbasdictsudisal ulboyeextiveriethymegt i on. A
lock nut 16 is provided for |ocking the adjustable

and within which is telescopically movable an inner

5 member 6 in the form of a rod.

The inner member has, at its one end, a bifurcated
first coupling member 7 secured thereto by means
of a screw-threaded spigot 8 .extending into a
complimentarily screw-threaded socket ¢ on the
10 first coupiing member. At the other end of the
inner member, is a screw-threaded zone 10 on:which
is iocated a complimentarily screw-threaded stop
member 11 which is axially adjustable in poéition.
In the absence of the arrangement hereinafter
15 described, thé outer member 1is freely movable
between a position in which its extremity adjacent
the bifurcated first coupling member 7 abuts a
fixed stop 12 on the spigot 8, and é p@sition in
which an inwardly directed flange.13 is prevented
20 from moving off the free end of the rod by the

adjustable stop 11.

Thls Sheet Has
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15 stop 11 in any required position and the lock nut is, in this case,

| ocat ed between the spring 14 and adjustable stop 11. The outer nenber
carries, on the outside thereof, and towards the end adjacent the first
coupling 20 nenber 7, a co-axial solenoid coil 17 which is provided with a
cover 18. This is the replacenent sheet 12 Date: 14/3/96 Axially
adj acent the solenoid coil 17 the wall ofy4he outer menber is provided with
four equally angul arly spaced perforations which serve to | ocate four steel
catch elements in the formof spherical 5 bal | s 19. These balls are
hel d captive on the outside by an inner truncated conical surface 20 of an

axially novabl eTheetldmitis SENMMRvVeméht ard)ieihr ufuet cdmeadfied oy face 20
of the retainer nenber is directed with the |larger end towards the 10

sol enoid coil 17thed présehtespof nga221igiyes ddmpressiorer spring tawar ds
the solenoid coil. 1n the telescopically contracted condition of the |inear
link (as ill ustrextendindgi pet@eenhthentaangeniar ands asl justabliec sbop al
groove 23 in the outer. ,
11. This spring urges the inner and outer members
5 towards their axially contracted positions in which
the end of the outer member abuts the fixed stop
12. There may also be included at a position
indicated by numeral 15, between the end of the
spring 14 and adjustable stop 11, a resiliently
10 flexible shock absorbing sleeve (not shown) simply fi?
to cushion the impact between the adjustable stop
11 and spring when it is fully compressed as the
linear link reaches its fully extended position. A
lock nut 16 is provided for locking the adjustable
15 stop 11 in any required position and the lock nut

is, in this case, located between the spring 14 and

adjustable stop 1i1l.

The outer member carries, on the outsidé thereof,
and towards the end adjacent the first coupling
20 wmember 7, a co-axial solenoid coil 17 which is

provided with a cover 18.
-_—
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15 surface thereof in a position exactly opposite the steel balls 19.

latter are thus urged by the retainer menber 21 into engagenent with
groove. This arrangenent is such that when the solenoid 17 is de-ene
t-he strength of the spring 22 is 20 insufficient to prevent the operative

The
t he
rgi sed,

axial tension on the linear link fromnoving the balls 19 out of This is
the repl acenent sheet 13 Dat e: 14/ 3/ 96 fhRe~ groove. Accordingly, the
linear link can extend thereby providing |ost notion between---the two

ends to an extent dictated by the axial position of the axially adju
stop 11. In the 5 de-energi sed condition of the solenoid, the line
exhi bits the predaiealdynadijmoent thel sslemotidorcoil t b2 akealwadilr esfi on.

However, with the solenoid 17 energi sed and acting on the retainer

st abl e
ar link

menber

21 (which is of &heagouter Dhéembex uriy, providsdi mdthnefber | eqeally ai ned
inits operative position in which the balls 19 are engaged in the groove

23 in the inner

Rgdar 1xc spagedygipex fipratiionse wWiichessearvg deorehocate

balls with the apertures in the outer nenber and

5

10

15

20

four steel catch elements in the form of spherical
balls 19. These balls are held captive on the
outside by aﬁ inner truncated conical surface 20 of
an axially movable retainer member 21. The
truncated .conical surfacg 20 of the retainer member
is directed with the larger end towards the
solenoid coil 17 and a light spring 22 urges the

retainer member towards the solenoid coil.

In the telescopically contracted éondition-of the
linear link (as illustrated in Fig. 2) the inner
member has a circumferential groove 23 in the outer
surface thereof in a position exactly opposite the
steel balls 19. The latter are thus urged by the

retainer member 21 into engagement with the groove.

This arrangement is such that when the solenoid 17
is de-energised, the strength of the spring 22 is
insufficient to prevent the operative axial tension

on the linear link from moving the balls 19 out of

This Sheet Has Been Repl
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15 groove in the inner nenber, the inner and outer nenber nove in unison.
No | ost notion is thus present in the latter condition of the retainer
menber and sol enoi d. The outer nenber is provided at its end opposite 20
the first coupling 7 with a sleeve 24 extendi ng beyond the free end 25 of
t he inner nmenber and having |arge cut-outs 26 to provide access to the
This i S the replacenment sheet Date: 14/3/B6 -adjustable stop 11. The sl eeve
24 term nates in a second coupling nmenber 27 formng the end of the |inear
| ink opposite the first coupling nenber 7. It will be understood that, in
use, and in the 5 application of the invention to limting the

avai | abl e novenethe ofgxdeveccel ekegardingdys dthen dijgwsr puidpk t lcan
installation includes a sensor 29 for sensing novenments of the accel erator
pedal 3 and a exkend| theneby 2providingcolest| motdon: heetiween edhe cal
supply to the sol enoi d. The sensor and control circuit are adapted to

ensure that the ¥¥ectendal SeppRp tgxtrEtsoddsipged | byt ethienaP&dathen

novenents of the acge] erator pedal ,which _,
position of the axially adjustable stop 11. In the

5 de-energised condition of the solenoid, the linear
link exhibits the predetermined amount of lost

motion in the axial direction.

However, with the solenoid 17 energised and acting
on the retainer member 21 (which is of a magnetic
10 nature), the retainer member is maintained in its
operative posj.tion in which the balls 1§ are
engaged in the groove 23 in the inner member.
Accordingly, by virtue of the engagement of the
balls with the apertures in the outer member and
15 groove in the inner member, the inner and outer
member move in unison. No lost motion is thus
present in the la.tter condition of the retainer

" member and solenoid.

The outer member is provided at its end opposite
20 . the first coupling 7 with a sleeve 24 extending
beyond the free end 25 of the inner member and

having large cut-outs 26 to provide access to the

This Sheet Has Been Replaced
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correspond to chosen abusive driving actions are 15 sensed. - Thus, when a

vehicle is being driven normally and correctly, the solenoid wll be

energi sed and, accordingly, the slave or second coupling 27... of the link
will nove in unison with the first coupling 7 20 in the manner of a rigid,
inextensible link. This is so by virtue the fact that the retainer
menber 27 is drawn towards the solenoid 177to This is the repl acenent
sheet 15 Date: 14/3/96 firmy hold the catch el ements or spheres 19

i n engagenent in the groove 23 of the inner nenber- However, upon the

detection of undg_a?q@l@aglgr U1 AbUSIHEE dhlow gﬁal@éﬁlﬁ{aftﬁeegr L%gsaof a

driver of a b vehi cl e, the sol enol d becones de-energise enabl i ng

the axial force gecoh@ |dz¢”?\liﬁé NhehPetaUFE FREmIALC I CERA! DT tARNEr €s

19 to nove radially outwardly and allow rel ative tél escopi c novenent
bet ween the inhelinedrolink oppbeiteotheheiiQt! E:B_ﬁ?_lihb“iﬁemﬁé? gxtent of

this linear novenent is dictated by the axial position of the adjustable
stop 11. During axial extension of the |inear
It will be understood that, in use, and in the
5 application of the invention to 1limiting the
available movement of the accelerator afﬁ 28 of a
diesel pump, the installation includes a sensor 29
for sensing movements of the accelerator pedal 3
and a control unit 29a for controlling the
10 electrical supply to the solenoid. The sensor and
control circuit are adapted to ensure that fhe
electrical supply to the solenoid is terminated
when movements of the accelerator pedal which

correspond to chosen abusive driving actions are

15 sensed.

Thus, when a vehicle is being driven normally and
correctly, the solenoid will be energised and,
accordingly, the slave or seéond coupling 27 of the
link will move in unison with the first coupling 7
20 in the manner of a rigid, inextensible link; This
is so by virtue of the fact that the retainer

member 27 1is drawn towards the solenoid 17 to

This Sheet Has Been Re'placed
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|l ink, the conpression spring 14 becones conpressed conpletely and, where a
resilient shock absorbing 15 sleeve is present, this will act to cushion
any shock in the event that the extension, by virtue of the | ost notion,
occurs suddenly. It will be understood that the linear |ink described above

wi |l operate effectively in use and 20 wll be appreci ably | ess
cunber sone, and accordingly nore easid yléaccommopdated within an This is
t he repl acenent Sheet 16 Dat e; 14/ 3/ 96 engi ne conpartnent, than the

| ost notion |inkage described in ny said earlier patent. In the event that
a linear link in which the | ost notion causes a contraction of the |ength
‘of the 5 |inedfirmlik hoddcathe wasch tebementar dn nkpherea déhpidssi on
under conditions of open throttle) all that is required is for the

adj ust abl e st op SngageRantykn dhe gnaeve, 230 At fhendnnex 6WHLrrhe i nner
menber and the groove 23 to be relocated in the 10 Iength of the inner
menber so that | ocking of the tel escopically novable inner and outer

menbers el ati vl 0o faN QIS eRE CHLeedt 16N o PEhdL 2SR €%r other
abusive driving habits or actions of a driver of a

5 vehicle, the solenoid becomes de-energised thereby
enabling the axial force on the 1linear 1link to
cause the. catch eléments or spheres 19 to move
radially outwardly and allow relative telescopic
movement between the inner and outer members of the

10 linear link. The extent of this linear movemené is
dictated by the axial position of the adjuétable
stop 11. During axial extension of the 1linear
link, the compression spring 14 becomes combressed
~completely and, where a resilient shock -absorbing

15 sleeve is present, this will act to cushion any
shock in the event that the extension, by virtue of

the lost motion, occurs suddenly.

It will be understood that the 1linear 1link
déscribed above will operate effectively in use and
20 will be appreciably less cumbersome, and
accordingly more easily accommodated within an

—_—
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of extension (rather than the mninumas in the case described above) and
the i nner nenber noves 15 further into the outer nenber upon
de-energi sation of the solenoid coil. It is also possible to manufacture a
single unit which can sinply be re-arranged to provide for |lost notion in
tension or conpression, as the case may 20 be. Such an enbodi nent of
the invention is illustrated in Figs. -318nd 4 of the draw ngs. This is
t he repl acenent sheet 17 Date: 14/3/96 In this case the peripheral
groove 30 is located centrally between the two ends 31 of the rod-32. The
two ends 31 are each screwt hreaded for a distance inwardly fromthe end and
are provided 5 ehigimesucompastBéntpr thmmpehat i bgstvi motdoyy ubinkagey 34 on
a first coupling 35. The first coupling 35 has a screwthreaded socket 36
f or accommodat i nfescrdbesd linc myegadddearldert patentt.and a second socket 37
for connection to a |linkage 10 nenber (not shown). The first
coupling can therefore be screwed onto either end of the rod 32. On the
ot her hand, the outer nenber 38 has .
: In the event that a linear 1link in which the 1lost
motion causes a contraction of the length of the
5 linear link (in cases where the linear link is in
compression under conditions of open throttle) all
that is required is for the adjustable stop to be
relocated to the opposite end region of the inner
member and the groove 23 to be relocated in the
- 10  length of the inner member so that locking of the
telescopicallyi movable inner and outer members
relative to each pther occurs at the maximum degree
of extension (rather than the minimum as in the
case described above) and the inner member moves
15 further into the outer member upon de-energisation

of the solenoid coil.

It is also possible to manufacture a single unit

vwhich can simply be re-arranéed to provide for lost

motion in tension or compression, as the case may
20 be. Such an embodiment of the invention is

illustrated in Figs. 3 and 4 of the drawings.
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associ ated therewith a substantially tubular second coupling 39 having a
screwt hreaded socket 40 at one 15 end and a spigot 41 at the
opposite end for connection to a | ever or t he like. The
.screwt hreaded socket 40 is adapted to co-operate with an external
screwt hread 42 on each end of the outer nenber so that the second coupling
can be 20 selectively associated with eigfer end of the outer nmenber.
This Is the replacenent sheet 18 Date: 14/3/96 The inner and outer
menbers may be rel easably | ocked together by neans of catch nmenbers in the
form of spherical balls 43 in the manner described in respect of the
af or egoi ng enbodinerkthimdcase Zhe cperiphenalhamiopwvef 030 sish Isddted3 t hus
conprises a retainer nenber 44 urged axially towards a solenoid 45 by a
light spring 46. C¥RETraldt hatuaen 4the stwai terels Bhe ofsstise arod B2wi ded
when the solenoid 45 is energised, unable to withstand axial 10 novenent
of the retainefhenchier ends c&llsedrebyea@heas@rmmwl o3 faomthe
groove 30, whilst with the, sol enoid energised, the rod 32 is unable
distance inwardly from the end and are provided
5 flat surfaces 33 for co-operating with a grub-screw

34 on a first coupling 3S.

The first coupling 35 has a screwthreaded socket 36
for accommodating a screwthreaded end 31 of the rod
and a second socket 37 for connection to a linkage
10 member (not shown). The first coupling can

therefore be s¢rewed onto either end of the roé 32.

On_ the other hand, the outer member 38 has
associated therewith a substantially tubular second
coupling 39 having a screwthreaded socket 40 at one
15 end and a spigot 41 at the opposite end for
connection to a lever or the like. The
screwthreaded socket 40 is - adapted to co-operate
with an external screwthread.42 on each end of the
outer member so that the second coupling can be
20 Selectively associated with either end of the outer

member.
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to nmove axially relative to the outer nmenber by urging the balls outwardly.
15 Turning now to the specific feature of this enbodinent, it is to
be noted fromFigs. 3 and 4 that, in the two figures, the first and second
couplings 35 and 39 are | ocated at opposite ends of the assenbly. Thus, in
the case of the arrangenent 20 illustrated in Fig. 3, in which the first
coupling 35 is at the left hand side of-tHe assenbly and the second
coupling 39 is at the right hand side, an adjustable stop nut 47 S
placed on the This is the replacenent sheet 19 Date: 14/ 3/96
screwt hreaded end 31 of the rod opposite the coupling 35. This nut
co-operates W t hTher einheent andsheutds amdnbersesmay |bei tréleasabbnent of
the rod out of the outer menmber 38 in a direction 5 towards the |left by
engagenent with flbekede togbthemf by haeanser ofiedadich38mebsetrd . ihn the s case,
It can be seen that the |ost notion upon release of the catch assenbly
provi des for ext§axrmowifofspheridalechbalisk43 16n the imamrerandeseribedrenbers
are biased by neans of-

in respect of the aforegoing embodiment and the

5 control mechanism for such balls 43 thus comprises

a retainer member 44 wurged axially .towards a

solenoid 45 by a light spring 46. The light spring

46 is, without the assistance provided when the

solenoid 45 is energised, unable to withstand axial

10 movement of the retainer member 44 caused by

release of the balls 43 from the groove 30, whilst

with the solernoid energised, the rod 32 is unable

to move axially relatlive to the outer member by

urging the balls outwardly.

15 Turning now to the specific feature of this
embodiment, it is to be noted from Figs. 3 and 4
that, in the two figures, the first and second
couplings 35 and 39 are located at opposiﬁe ends of
the assembly. Thus, in the éase of the afrangement

20 1illustrated in Fig. 3, in-which the first coupling
35 is at the left hand side of the assembly and the
second coupling 39 is at the right hand side, an
adjustable stop nut 47 is placed on the

—_——

—
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a light conpression spring 50 to the collapsed position in which the first
coupling 35 abuts the end of the outer nenber 38 nearest the solenoid 45 to
limt the degree of collapse of the |linkage and 15 thus biases the

i nner and outer nenbers, by co-operation with an adjustable stop nut 47
on the end of the rod, towards the retracted position in which the catch
can be operative. In the other arrangemer®0i4lustrated in Fig. 4, 20 where
the first coupling 35 is at the righthand side of the drawi ng and the
second coupling 39 at the left hand side, the stop nut 47 is again Thi s
I's the replacenent sheet 20 Date: 14/3/96 | ocated on the opposite
end of the rod fSFEYHEreadsd i epds5.31n efi stheserode OPREFikEg 3%hes again
adapted to nove towards the Iefé hand si de when the catch assenmfjly is

rel eased and, tFURENG 33, Thissnut gowopexares,ithop TRSILARBE: |ink

wi |l decrease, or the lipk will contract on.release of the catch and, of
course, under cd?ﬁ:ﬁ’é?éiﬁﬁ. and (§RIVes, Lo B:m&&u %g’“%ﬂ?%%l?gsg‘ﬁes as

the adjustment (}.toé h%u‘i-.e%‘%e 'Qlflel S dP! im%n e&ovggedir?s a direction
5 tbwards the left by engagement with the one end 49

of the outer member 38 itself. In this case, it can

be seen that the lost motion upon release of the

catch assemblj provides for extension of the linear

link.

10 The inner and outer members are biased by means of
a light compression spring 50 to the coliapsed
position in which the first coupling 35 abuts the
end of the outer member 38 nearest the solenoid 45
to limit the degree of collapse of the linkage and

15 thus biases the inner and outer members, by
co-operation with an adjustable stop nut 47 on the
end of the rod, towards the retracted position in

which the catch can be operative.

~In the other arrangement illustrated in Fig. 4,
20 Wwhere the first coupling 35 is at the righthand
side of the drawing and the second coupling 39 at

the 1left hand side, the stop nut 47 is again

[
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10 the adjacent end of the coupling 35 co-operates with the end 49 of the
outer nenber to limt the degree of collapse of the |ink assenbly. In this
case the spring 50 is positioned between the blind end of the second
coupling 39 and the nut 47 to 15 urge the linear- link assenbly to

its extended position in which the catch may be operable. It wll be
understood that the enbodinent of the i-antdi on descri bed above operates
in the sane way as is described with reference to Fig. 2 save for 20 the
fact that the linear |link assenbly can be enpl oyed in accel erator

- assenbl i es in which conpression or tension is applied to a |linkage in
This is the repl akegated sbaettlzd oppositBatend 16£3/19fe Wriodh fiem | thear |ink
is embodied. Al that is required in order to change fromone type to the
other is to swop ¥RPlNE 3%. t ke thisr case dhecrcouphioig 39 ibi abatife first
and second couplings 35 5 and 39 are attached and to shift the spring 21
to the appropri at333Rkeq | e moyeckenards hohe atefhghandt sideewhensthee

within the scope of, the invention. In particular, the nature
catch assembly is released and, this being so, the

5 effective length of the linear link will decrease,
or the link will contract upon release of the catch

and, of course, under compression.

In this case the coupling 35 itself serves as the
adjustment of the degree of lost motion provided as
10 the adjacent end of the coupling 35 co-operates
with the end 49 of the outer member to limit the
degree of collapse of the 1link assembly. In this
case the spring 50 is positioned between thé blind
end of the second coupling 39 and the nut 47 to
15 urge the linear 1link assémbly to its extended

position in which the catch may be operable.

It will be understood that. the embodiment of the
invention described above opérates.in the same way
as is described with reference to Fig. 2 save for
20 the fact that the 1linear 1link assembly can be
employed in accelerator assemblies in which

compression or tension is applied to a linkage in
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of the catch elenents can be varied widely and, 10 indeed, such el enents
could be of a spring | oaded, sawtooth type. Al so, the retainer nenber my
be physically attached to a novable core or sleeve associated with the
solenoid in a nore positive mechanical fashion although it has been found
15 perfectly adequate to sinply allow the magnetic field to act on the
retai ner nmenber in the manner descriped-ad®ve. The invention therefore
provides a sinple yet effective and conpact |inear |ink assenbly which 20
provi des for | ost notion between the two ends thereof under sel ected
conditions. - This is the replacenent sheet Date: 22 WHAT IS CLAIMED | S: -
1. A linear |ivkicll)thesdimearhalink aisi remboddedsr Addbethdt) imnd
col linear inner nenber (6) telescopically novable relative thereto between
term nal positi onedwhred dav ioreder Sto changsegfremoneostypmt ton the
formati ons (20)(2321 I n adj acent zones of the inner and outer (5) (6)

other is to swop the ends of the inner and outer

members to which the first and second couplings 35

5 and 39 are attached and to shift the spring 21 to

the appropriate position.

Numerous other arrangements are possible within the
scope of the invention. In particular, the nature
.of ‘the catch elements can be varied widely and,
10 1indeed, such elements could be of a spring loaded,
saw-tooth type. Also, the retainer member ﬁay be
physically attached to a  movable core or sleeve
associated with the solenoid in a more positive
mechanical fashion although it has been found
15 perfectly adequate to simply alloyl the magnetic
field to act on the retainer member in the manner

described above.

_The invention therefore provides " a simple vyet
effective and compact 1linear 1link assembly which
20 provides for lost motion between the two ends

thereof under selected conditions.
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menbers and | ocated to correspond in |inear position at one term nal
position of said degree of |ost notion; one or nore catch 10

el enents (19) for releasably co-operating with said formations (20) (23)
when in alignnent to selectively permt or "prevent said |ost notion;
characterised in that there is providgd _a retainer nenber (21)
novabl e 15 axially relative to the Iink for selectively urging the
catch elements (19) into engagenent with the formati

| east one of the menbers; and a co-axial solenoid co

controlling the operation of the 20 r et ai ner "l I'“ﬂ" m,”m
| i near This is the replacenent sheet Date: 14/3/96 23 snear
assenbly as clainmed in claim1 characterised in that, in the case of the

i nner menber (6), the formations (23) are constltuted by a circunferenti al

groove in the 5 WHAT ISoGLAIMEDrISce ther eof .

1. A linear 1link (1) assembly having a linear
outer member (5) and collinear inner member

(6) telescopically movable relative thereto

between terminal positions which define a

5 degree of lost motion; formations (20)(23) in
adjacent zones of the inner and outer (5) (6)

members and located to 'correspond in 1linear
position at one terminal position of said

degree of lost motion; one or mnmore catch

10 elements (19) for releasably co-operating with
said fqrmations (26)(23) when in alignment to.
sglectively permit or prevent said 1lost

motion; characterised in that there is
provided a retainer member (21) movable

15 = axially relative to the 1link for selectively
urging-the.catch elemen£s (19) into engagement

with the formations (20)(23) in at least one

of the members} and a co-axial solenoid coil

(17) for controlling the operation of the

20 retainer member (21).
is Sheet Has Been Replaced
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3. A linear link assenbly as clained in either of clains 1 or 2
characterised in that, in the case of the outer nenber (5) t he formations
(20) are constituted by at | east one aperture 10

the outer nenber (5) and adapted, in one term nal pos I’,I"] n W|th
the formations (23) in the inner nenber (gl t he aper #I, m l ocate
a catch el ement (19) associated therewi th**15 4. A ['i neart

as clained in claim3 characterised in that there are a pl urallty of
apertures (20) through the wall of the outer nenber (5), the apertures (20)

opalardual LY 2ngy 2 Y 13RS Pk *C0eRBTY AL (Adfhed in |AG3HE

separate catch el enent I 'near repl acenen sheet

Date: 5. A linear |tRKraseepbiaasis! I 3£l g._?gr % t?h
characterised in that the or each catch el erfent (1 [ oose errent

held captive relati¥fnet0 méhberasgeyj atene5 fomatlé&p@rtwﬁ) @Y in
the outer nenber (6), and .
constituted by a 01rcumferent1a1 groove in the

5 outer surface thereof.

3. A linear link assembly as claimed in“either of
claims 1 or 2 characterised in that, in the
case Qf the outer member (5), the formations
(20) are constituted by at least one .aperture

10 through the wall of the outer member (5) and
adapted, in one terminal position, to -align
with the formations (23) in the inner member
(5), the aperture serving to locate a catch

element (19) associated therewith.

15 4. A linear link assembly as claimed in claim 3
charact_erised in that there are a plurality
of apgrtures (20) through the wall of the
outer member (5), the' apertures (20) being
equally angularly spaced and eéch serving to

20 locate a separate catch element (19).
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being capable of being urged into the formations (23) in the inner
menber (5) by the retainer nenber (21) to selectively |ock the two nenbers
(5) (6) against relative axial 10 novenent. 6. A Iinear Iink
assenbly as clained in any one of clains 3 to 5 characterise

| oose el enents (19) are balls. 7. A th%ﬁ link as |n
any one 15 of the preceding clains“haracteri smmmlmlﬂlmmﬂ
retai ner nenber (21) has an inner truncated conrcat swurfrace feor
urging the catch elenents (19) radially into engagenent with fornations

(23) in the inngs menpersndf Bimc Ashbigff hiNKrasigabix aichedi gBd in any

one of the preceding clarns characterlse n tha e sol enord This is

the replacement sheetcifyfs 35 65 4 SehapRbfer{ddd irs thacat@te or
i mmedi at el y adj acent the retainer nenber (21) to either hold it in an

operative position ireadh Ciealtich element (19) is a loose element

held 'céptive relative to its associated
5 aperture (20) in the outer member (6), and
being capable of being urged into the
formations (23) in the inner member iS) by the
retainer member (21) to selectively 1lock the
two members (5)(6) against relative axial

10 movement.

6. A linear link assembly as claimed in any one
of claims 3 to 5 characterised in that the

loose elements (19) are balls.

7. A linear 1link assembly as claimed in any one

15 of the preceding claims characterised in that
the retainer member (21) has an inner
truncated conical surface for urging_the catch
elements (19) radially into engagement with

formations (23) in the inner member.

20 8. A linear link assembly as claimed in any one

of the preceding claims characterised in that

This Sheet Has Been Reilaced /the solenoid
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urges the catch elements (19) into the 5 operative positions
i n the energised condition or release the retainer nenber (21) to thereby
enabl e the catch elenments (19) to disengage and allow rel ative novenent of
the inner and outer menbers (5) (6) to take plateTn the 10

de-energi sed condition. 9. A linear | | assenbl y one
of the preceding clains characterised in $iat the émﬂm“mlmmm ion is
adjustable. 10. A linear link assenbly as clained in ¢l arm 9 '
characterised in that an axially adjustable stop (11) serves to Ilmt' t he

degree of |0st motiongndl. o81khBsE! djqﬂs asggnbhycated a'ﬂiﬁ% Braeafi} m 10

characterised in that the axially a st'abl e 20

associ ated with the | 8894c8RED&he Strethifer” hédisey¥ (2146 48 eikndrmear
link assenbly as claimed in any one of the preceding clainms characterised

in that the inner andheydertMeitbeas opkrallive’ poditith in which it

urges the catch elements (19) into the
5 operative positions in the energised condition
or release the retainer member (21) to thereby
enable the catch elements (19) to .-disengage
and allow relative movement of the inner and
outer members (5)(6) to take place in the

10 de-energised condition.

9. A linear link assembly as claimed in any one
of the preceding claims characterised in that

the degree of lost motion is adjustable.

10. A 1linear 1link assembly as claimed in claim 9
15 characterised in that an aXia'lly adjustable
stop (11) serves to limit the degree of 1lost

notion.

11. A linear link assembly as claimed in claim 10
characterised in that the axially adjustable

20 stop (11) is associated with the inner member

(5).

[
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bi ased rel ative to each other towards a 5 position in which the
formations (20)(23) are in their co-operating positions. 13. A linear link
assenbly as clained in any one of the preceding clains characterised i'n

that the retainer menber (21) is spring biased 10 : m ition
in which the catch elements (19) are oper %i ve. 14. “"'"Hmm ﬁm'"mge”b' y
as clainmed in any one of the preceding clains chargact"eri‘sed ih that* a.
coupling menber (7)(27) is associated with 15 an opposite end of each
of the inner and outer nenbers (5) (6) for coupling the linear |ink

assenbly, at oppagi.teaendihedr'! PiRk BREEALIYE d20SE1d fllea 59%@@%&@9
menbers (7)(27) each being selectively connectable to each of the 20

two opposite ends of bife ddegFedéding Ocliem8Uicharattei8ed 8RS t he
case may be, such that in the one arrangenent of the coupling /nmenbers the

This I's the repl acenethesHamierDail oRtder pehberki (8316 HressEring 1S
adapted to '

biased relative to each other towards a
5 position in which the formations (20)(23) are

in their co-operating positions.

13. A linear link assembly as claimed in any one
of the preceding claims characterised in that
the retainer member (21) is spring biased

10 towards a position in which the catch elements
(19) are operative.

14. A linear link assembly as claimed in any one
of the preceding claims characterised in that
a coupling member (7)(27) is associated with

15 - an opposite end of each of the inner and outer
members (5)(6) for coupling the 1linear 1link
assembly, at opposite ends, into an operative
position, the coupling. members (7)(27) each
being selectively connectable to each of the

20 two opposite ends of the 1linear link to the
outer or inner member as the case may be, such

that in the one arrangement of the coupling
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col | apse upon rel ease of the catch nmenbers (19) and in the other
arrangenent of the coupling nenbers (7)(27), the linear link 5
assenbly is adapted to extend upon rel ease of the catch nenbers (19). 15.
A linear link assenbly as clainmed in claim 14 characterised in that each

end of each of the inner and outer nemberss (5) (6) |i I“l cei ve,
sel ectively, its associated coupling 10 %8 menber”““ﬂmﬂwl u“" not or
“vehicle fuel suppl y control arrangement charactefiséd 'n thdt a
linear |ink assenbly (1) as clainmed in any one of clains 1 to 15 is
included for slectivepymiérs thel! 1ThbhPO1ilk WsEenp19f isaiadapreia rawion,
the degree to which the fuel supply neans or throttle can be opened
according to sel ectedegiispsba:upon release of the catch members

(19) and in the other arrangement of the
coupling members (7)(27), the 1linear 1link
5 assembly is adapted to extend upon release of

the catch members (19).

15. A linear link assembly as claimed in claim 14
characterised in that each end of each of the
inner and outer members (5)(6) is adapted to
‘receive, selectively, its associated coupling

10 member (7) (27).

16. A  motor vehicle fuel supply control
arrangement . characterised in that a linear
link assembly (1) as claimed in any one of
claims 1 to 15 is  included for slectively

15 limiting, by virtue of said lost motion, the
degree to which the fuel supply means or
throttle can be opened.according to selecﬁed

criteria.

—_—
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