APPARATUS FOR DI SPENSI NG LI QUI DS The present invention relates te \ oL
apparatus for dispensing a liquid, for instance, for dispensing gasoline
anc like liquid fuels to vehicles, and is nore particularly 5. concerned

with such apparatus of the type with which so-called "full tank :jj)
dlspgnsatlon" -can automatically be acconplished. Fuel dispensing service

in co rcial gasoline stations are generally of the so-called "anpunt

desi gnafed di spensati on” kind wherein an operator dispenses fuel in an

anount requested 10. by a customer, or the so-called "full tank :

di spensation" kind wherein the operator dispenses fuel until a fuel tank in
the custoner's vehicle is filled. Full tank dispensation is troublesone for

t he, operator in so far as he has to nmanually control a |ever of the usual

di spensing nozzle to 15- di appasatius Forl pigsbeNsRGVERDolkesf uel tank
whi ch requires an unknown afount or rtuel tor Ti1T111ng purposes, and to

attain the full stehe obrikertankinvedifidn S rndlsitds Cait ' Gn  \Wpparswls for

manual operation under visual control avoi dance of possible overflow due to

excess di spendpspenseagna begadayr etbr 2@nsgadcehe fperaispansinghdgasoline
i nconvenient. In order to overcone this problem automatic di spensing

nozzl es are kandnlwkechihaid afuébe dic orstipelesgdsahdelsofmozefl partievdlarly
sensor which detects the presence of fuel at the |evel of the sensor and
i ssues a s? gnabnterasfiowhthcalith @ppasatpsdofchhegeypé wih fwhblcH sonadided
nozzle (for instance, USP 3, 085,600, BP 955,163). In theory, the |evel
sensor is actlfiuddl whpk dispemsattionheantatosaticadlyf behactogiplished.
~ Fuel dispensing services in commercial gasoline stations
are generally of the éo-cal led -"am§unt designated dispensation"'
kind wherein an operator dispenses fuel in an amount requested
10. by a customer, or the so-called "full tank dispensation”
kind wherein the operator dispenses fuel until a fuel tank
in the customer's vehicle is filled. Full tank dispensation
is troublesome for the operator in so far as he has to
manuélly control a lever of the usual_dispensihg nozzle to
. 15. dispense the fuel into the-vehiclé fuel -£ank which requires
an unknown amount of fuel for filling purposes, and to attain
the full state of the tank under his visual control. With
such manual operation under wvisual control avoidance of
possible overflow due to excess diépensati'on cannot be ensured,
20. and the operation is thus inconvenient.
-In Qrder to overcome this problem, automatic dispensing
nozzles are known which have at the discharge ends thereof a
fuel level sensor which détecﬁs the presence of fuel at the
level of the sensor and issues a éignal to automatically
25. stop dischargé of the fuel from the nozzle (for instance,

Usp 3,085,600, BP 955,163). In theory, the level sensor is

'éctuated when it contacts the actual surface of ﬁhe fuel



-2- accommpdated in the vehicle fuel tank so as to issue the fuel detection®
signal and stop the fuel dispensing operation. In practice, however,

dep g on the sectional configuration of the inlet of the fuel tank, the,
|l e gnsor makes contact 5. with a splash of the fuel due to

reb of fuel discharged fromthe dispensing nozzle to the fuel tank, or

W t fuel bubble which is fornmed by the fuel discharge and rises up in.
advance of the actual fuel level.iy Lthe fuel tank whereby the fuel s
detection signal is issued and as a 10. result, the fuel dispensing
operation stops prior to conplete filling of the fuel tank with the fuel. =«

Foraé’é&ﬁthé'éﬁﬂ ?’fﬁ UkheStgbRigiel r@uéijeltahﬁm;ﬁc?("i kBt i pLLak Ae

arrangenent t er ore the operator must nmanu reopen a val ve to.

re%@@ﬂ&&éé&éﬂehqmﬁeaaﬁt 5@Bp the EQk3 é§sFGﬁ§§ng' bpetata@i red for the

operator to squeeze“the val ve tn a suitable state, I'n order to av0|d a

toorﬁaéié’cﬁféé'a%@éeff‘%éﬁ@ﬁ ﬁﬁ%%‘ﬁ it3ie SaRdbonat EBafligu@latigpor due to

the aforesaid ash or bl e of fuel, but such val ve operation

I e I Eife SPAPeEKbLE] thlen £olek ANk, dehe? 180 1S kishlset 2Rk oD QA HERY
reconmence the fuel dispensing operation at a high discharge rate and as a

Sespith tdhegphash Oofepapd iRl ueldudl spefise opegabbQhd UhE i Ifddle fuel tank
is conpletely filled with the fuel. This reduces working efficiency. A

basd Ls¢chargéd off ridhe tie edilspensine mogzidete |dhyi fu@b. tdnkperat ng

apparatus which is suitable for use in dispense of a liquid, such as

gasalthea ofusbheblibktel whdicth fiselformed coyetihel fuélelisehlarge and o L

conpletely fill the tank with the '
rises up in advance of the actual fuel 1level in the fuel
tank whereby the fuel detection signal is issued and as a

10. result,.the fuel dispensing operation stops érior to complete

filliﬁg of the fuel tank with the fuel.

For attaining the full state of the fuel tank with this
prior art arrangement therefore the operator must manually
reopen a vélve to recommence the fuel dispensation. In this

15. éase, it is required for the operator to squeeze the valve
in a suitable state, in order to avoid a tbo-early issuance
of the fuel detection signal by the level sensor due to the
aforesaid fuel splash or bubble of fuel, but such. vaive
operation requires some skill. In other words, a non-skilled

20. operafdr may recommence the fuel dispensing operation at a
high discharge rate and as a result, fhen has to repeat the
fuel dispense operation, until the fuel tank is completely
filled with the fuel. This reduces working efficiency.

A basic objéct of the invention is to provide a liquid

25. dispensing apparatus thch is suitable for use in dispense

of a liquid, such as gasoline or the like ligquid fuel into a

vehicle fuel tank so as to completely fill the tank with the



-3- fuel, without requiring particular skill in its operation and with
whi ch an autromatic full tank dispensation is possible. According to the

i néention therefore there is provided an apparatus for dispensing a quuih,\ \
whi ch conprises a 5. liquid reservoir, nmeans for punping up the liquid f{

sai g-reservoir, electric notor neans for actuating said punp nmeans, flo
met er jmeans for measuring an amount of the |iquid passing therethrough,
means TOr indicating the amount of |iquid_.ngasured by said flow neter
means, val ve neans for controlling 10. a flow of the liquid passing
ther et hrough, stationary piping including a first conduit connecting said

bup_means t¢u3a,d w£ER6YE! inedRPLANT paRH U1 £ONERE1NNGLP2L Hs | HTRL K

means to sal punp neans, a thir conduit connecti ng Ssail val ve maans to

said flow megaR ﬁ?@ﬂs\vﬁﬁh ar Quftbhaﬁ'ldﬁh‘llceaﬂﬁcdflﬂpéﬁsatﬂoﬁniénﬁdﬁiﬂce.
sai d val ve neans, a fl exible conduit .neans connect to a free end of said

fourth conduit, dngpesdi ﬁ% N&F Zt e "EARENEADM Cilesr d FoPe f ERBreNA OfpreRtied
flexible conduit means an having a liquid | evel sensor neans at an outl et

end thereof aproagpdraeugetest dispumsinge Of lilquiid, avnlik® 28ompeiysksofa

sai d sensor neans, and a control circuit connected electrically to said
| evel senSarligaid aservaingednéanspEoat pupiasg tapi thee ldquiidndrdndrsaid

automatically stopping discharge of the liquid fromsaid nozzle neans in
response to reserpbief, alkectwid detect means goal attumciagdsabdegpumd mesmarEsor
means so as to issue another signal after elapse of a predetermned tine
peri-ad for r EdownmetengmeansdEor megsupingi ani amébuntn efii thedzxwidpass irg a
‘signal is received from
therethrough, means for indicating the amount of liquid
measured by séid_flbw meter means, valve means for controlling
10. a flow 6f the liquid passing therethrough, stationary piping
including a first conduit connecting said pump means to said
. reservoir, a second conduit connecting said flow meter means
to said pump means, a third conduit connecting said valve
means to said flow meter meén; and a fourth conduit connected
15. to an outlet of said ?alve means, a flexiblé conduit means
connected to a free.end of said fourth conduit, dispensing
o nozzle means connected to a free end of said flexible conduit
means and having a liquid level sensor means at an outlet
end thereof arranged to detect the presence of liquid at.the_
20. level of said sensor means, and a éoﬂtrol circuit connected
electrically to 'séid_ level sensor means and arranged to
operate'so as to issue a signal for automatically stopping
discharge of the liquid from said nozzle means in response
to receipt of a 1liguid detection signal’ f_rqm said level
25. sensor meaﬁs’so as to issue another signal after elapse 6f a

predetermined time period for recommencing the discharge of

liquid from said nozzle means.if a signal is received from



-4- said | evel sensor neans show ng absence of the liquid at the |evel of
sai d sensor neans, and then finally to issue the signal for st-opping the

di sc of liquid. It is desirable that the |iquid dispensing apparatus .
5. & be arranged to check the operational state of the |evel sensor

mea /i or to commencerment of the liquid dis- pensing operation with the
ai m of~“avoi ding a possi bl e excessive di spensation due to problems wth the

| evel sensor neans. It is also desirable that the Iiquid dispensing
apparatus 10. should be able to-digpense a I|qU|d only when the |evel _
sensor means is in a nornmal operational state, and should operate with a *

~high discharging rate at the start of a dispensing operation and,

in .

subseiglienéve RUsENBLECAkhYST showirRC abslirgenst nghepeigtianatcanhd ed out
after the first -15. dispensing operation due to contact of the |evel sensor”

nedsveld t bfa saahbusdndosplme&nw andi ithénbfinadaysity issuenaheof the

| i quid detection signal,

| evel
sensor:

with. a rate of- discharge progressively decreased

insigﬂalmﬁnnistopphagehhetdibmhaage1dﬁ3kﬂquﬁmsing efficiency. 20.

line with the above desiderata, preferably said control

seitsoissi geairapbdgi nthat r det Whgehdi dispensingl appaxiadus qui d | evel
means through a protective barrier circuit and is arranged to

In

circuit conprises a

S5pr schosxl dhobeal annangedortml checkut the greperathemall ng tatenhef hahesai d | evel
sensor nmeans- is in.a nornmal- state corresponding to the absence of

| i dEvelat sepgorefeANSHARIAr abd semmencenantstef ether Légquigofddismy to the
presence of liquid at the level thereof,_ a

25.

10.

15.

20.

25.

pens:.ng operation with the aim of avoiding a possible excessive
dispensation due to problems with the level sensor means.
It is also desirable that the liquid'dispensing apparatus
shouhi be able to dispense a liquid, only'when the level
sensor means is in a normal operational state, and should

operate with a high discharging rate at _the start of a

dispensing operation and, in subsequent automatically

recommenced dispensing cperations carried out after the first

dispensing operation' due' to contact of the 1level sensor
means witn a rebounded splash or risi'ng bubble causing issuan.ce
of the liquid detection signal, Wlth a rate of discharge
progres31ve1y decreased in each operation thereby to improve
the dispensing efficiency.

In line wi.th the. above desiderata, preferably said control
circuit comprises a ievel sensor signal judginé circuit which
is connected to said liquid level_senscr means through a
protective barrier circuit and is arranged to produce normai
and abnormal output 31gnals depending on whether said level
sensor means is in a normal state corresponding to the absence
of 1iqu1d at the level: thereof and an abnormal state corres-

ponding to the presence of liquid at the level thereof, a

i



notor control circuit which is arranged to drive said notor neans on
recei ving the nofmal signal fromsaid judging circuit so as to actuat
purfp neans, and a valve control circuit which is arranged to issue a
signal on receiving the 5. normal signal fromsaid judging circuit an
feed~this to a valve opening nenory circuit, said valve control circuit
bei ng Quranged to receive a signal fromthe nmenory circuit and to issue a
second signal for actuating a valve Qogy_arranged in a flow passage in said
val ve neans. 10. It is. further desirable that the liquid

di spensi ng appar atus shoul d operate to dispense a liquid in an anount which
does not - pr ofidee:Ated A5 | O8rbi EOYHITP NN Nar FRAGEE! koA ERVe [0 A idkor
possi bl e problenms wth custonmers and to sinplify - tfansactions. 1In this
speci ficati OpeatisCBnl F3ELi¥Ingl thel BOEMA1SBLGHAN SRoMSshEAC)EEEiAg Eircuit
"integral dispensation” and the term"integral” is not enployed in the

mat hemat i cal g$eR%e +AGHHEY dLid punp iéaREDoghdelvPivéd on @D Id DFcuit
there- fore the apparatus further conprises a control dispensing 20. '
circuit whi chlighCoigearednyadd ¥ uiétieChr Riirstandidsa Bl bANFRE iFiTRE CENE
pul se signals fromsaid flow neter neans, said dispensing circuit being
arranged 5Q @otmadl $iyns0fAbmokalide Judyling f epebhy tdian@e e Eddgdrarnis deo
nozzl e neans so that said indicator nmeans, which displays dispensed litres
to two 25- decivelvel epeaindi Iwmysy zediarcul ti,hes skt ovdl dec conitrllacel rdinet
drawings illustrate an enbodi ment of the apparatus according to the

i nvent i on whbedng: -arranged to receive a signal from the memory circuit

s

and td issue a second signal for actuating a valve body
arranged in a flow passage in said valve means.

10. It is further desirable that the liquid dispensing
apparatus should operate to dispénse a liquid in an amount
which does not produce any fraction in corresponding monetary
amount to ;void possible problemg. with customers and to
simplify trénéactions. ‘In this specification, éuch fraction-

15. less dispensation is referred to as "integral dispensation”

- and the term “integral“ is not employéd in the mathematical
sense. | |

According t6 a further embédiment of the invention there-

fore the apparatus further comprises a control dispensing

20. circuit which is connected to a counter circuit and is arranged
to receive pulse signals from said flow meter means, said
dispensing circuit being arranged to control the'amount of
the 1iqﬁid finally dispensed from said nozzle means so that
said indicator means, which displays dispensed litres to two

25. decimal places, displayé zero in the second deciméi place.

The drawings illustrate an embodiﬁent of the apparatus

according to the invention wherein:-~
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-6- Fig. 1 is a diagrammatic illustration of the apparatus applied for

di spensing a liquid such as gasoline or the like liquid fuel aecconmopdat ed

i n gapderground reservoir; Fig.. 2. is a block diagramshowi ng a control
cir 5. enployed for the apparatus shown in Fig. 1; Fig. 3 is a tine

char owi ng one of manners for controlling an amount of the liquid to be
di scharged from a di spensing nozzle by adjusting an opening in a valve :
means; Fig. 4 is a diagrammtic-iglustration showing a state 10. that d‘fip
end of the dispensing nozzle is inserted in an inlet of a vehicle fuel tank
to show in detail a relation between a | evel sensor arranged at tip end of =

the nozziggand ad ugl diegebmmatike s tfagio” b ahleor@pdidied section
of the dispensing 15. nozzle; Fig. 6 is illustrative sections show ng the

| eveppliedofori dispensifigga MHawidl Siclshasy gaspddnevelry thesthike t hat a y
medi um bet ween two el enents. for the |level .sensor is air or the liquid; 20.

Fi gliquid fueilr acgoimmodatedhsor an rundergfoynd8rebemvoiave forms of vari ous
signals, in which a represents a signal issued froman oscillator shown in
~Fig. 7, Big.sigynak ta bddcksudiagrem tskowingor ctontiolsimdwmeuit Fig. 7,
when no liquid is detected by the sensing el ements 25. shown in Fig. 6, c a
§i prployedefprstbe RPpparEtassayn cin dig. shown in Fig. 7, when the.

liquid or either of bubble
Fig. ‘3 is a. tlme chart showing one of manners for

contrdlling an amount of the llquld to be discharged from a
dispensing nozzle by adjusting an opening in a valve means;

Fig. 4 is a diagrammatic illustration showing a state
10. that a:tip end of thg.dispensing_nOZZIe is inserted in an
inlet of a vehicle fuel tank to show.in detail a _relation
between a level sensor arranged at tip end of the nbzzle-and
a fuel level in the tank; |

Fig. 5 is a longitudinal section of the. dispensing
15. nozzle;

Fig. 6 is illustrétive'sections-showing the level sensor,
in which Figs. 6a'ahd'6b_show respectively é state that a
medium between tﬁo elements for the level sensor is air or
the ligquid; |
20. Fig. 7 is a wiring for a sensor circuit; -

 Fig. 8 shows wave forms of various signals, in which a

represents a signal issued from an oscillator shown in Fig.
7, b a signal to be issued-frbm the sensor circuit shown in
Fig. 7, when no liquid is detected-by.the sensing e1ements
_25'-shown'in Fig;'G, c a signal'to be issued from ﬁhe sensor
circuit shown in Fig. 7, when the liquid or either of bubble
or splash thereof is detedted by the sensing-elementS'shown

in Fig. 6, and d a signal to be issued from the sensor



d a*signal tio be'issued fromthe sensgqr -7- circuit shown in Fig. 7,

when -a 'di spensation sel ection swtch gufton_arranged on the di spensing \
nozzle is pushed down; and Fig. 9 is a vertical section showing a flow
control valve: 5. .. The invention will now be further explained in

deta | 'with refGkkGRit t8hewhr tncFide énbdenchtdLsRoRsakhioneselggtdonpgwitch
pl ease nhote that the foll ow ng expl anation will mainly be nade as_that the.
invention is aptteRn raAFrandaPparathe A3sPENSIassiNRF2l® 1S fRieshed dewne| agd
I n*the manner of "ful] tank dispensation". In Fig. 1, there is shown

general Iy the fuel dis$enderificCorYPRGLIFaLlt REFHYRRt ISHPYIRFRoAsiTPYhf ceBtrol
thi_s. di spenser- 1Q consists of an upper case 12, a |lower case 14 and a
hol'l ow support VB8 ¥®nnecting both of said cases. In the upper case 12,

there are agranged g .control device, 18, an jndicator 20 faqr displaying an
anount of dPs$pensed IfnYﬁqﬁ&°Qd?1iﬁdP€§tb?sfﬁf% 5;§5§1ﬁﬁQ§éx& | "be
described | ater, .and indi.cati on conceyni ng_negbers .such a nozzle switch
32 which detec@?qﬂ#i+ﬂ§¥QiEﬁékﬁﬁﬁ?ﬁg£ﬂo§zPﬁegnggdnﬁ&mégiqﬁﬁgn denount ed
froma nozzle hanger 30. . In.the | ower. case_14, there.,are arranged fuel 25.
di schar gi ng rrer?g’ég?’ dﬁht%§rgl%%ﬁﬁsgﬁuF&iﬁﬁﬁﬁi Hﬁt&p%hat &xe - _

following explanation will mainly be made as that the.

or splash thereof is detected by the sensing el enents shown in Fig. 6, 8?@;;

invention is applied for an apparatus for diépensing
~/ 10. a fuel to vehicles in the manner of "full tank

dispensation”.

In Fig. 1, there is shown generally the fuel
dispenser according to the invention. A housing of
15. this disﬁenser lo.consisfs of an upper case 12, a
lower'case 14 and a hollow support 16.connecting
bqth of said cases. In the upper caée 12, there are
arfanged a contrd; device 18, an indicator 20 for
Lﬁé displaying an amount of dispensed fuel, other
| _26- indicators 22, 24, 26 which will be described later,
and indication concerning members such as a nozzle
switch 32 which detects whether a dispensing nozzlé
28 ;s mounted on or demounted from a nozzle hanger
30. In the lower case l4,lthere are arranged fuel
25. discharging members such as a pump 34 for pumping up
a fuel F in an underground reservoir RS, an electric
motor 36 for.actuating said pump, a flow meter 38
for measuring an amount of the fuel F passing

therethrough with an aid of said pump and a flow



4

a fu F in an underground reservoir RS, an electric motor 36 for actuating

sai np, a flow neter 38 for neasuring an anount of the fuel- F passing
t her rough with an aid of said punp.and a fl ow -8- control valve 40,
and\a st ationary piping 42 extending froma position near bottom of said
underground reservoir-RS to ar” ditsi de of the |ower case 14 t hrough said

punp 34, flow neter 38 and flow 5. control valve 40. In the hO||OW/SupQ%rt
rol

16, there is arranged a wiring 43 which electrically connects the cont
devi cecastnplhvahveddlyi agdna GtpEionaEyi Bipdngr d3se 14, a signa
generator (rotary encoder) 381 arranged to said flow neter 38 and a 10.

val ve extending fzpm 30positieny neaxy koktem| ofaBaéd10. The nozzle 28 to-be

normal | y_acconmodat ed or rested by the nozzl e hanger 30 arranged on outer

- 15. sivrdepgroupdszegerypidr RSde @n jeutshdeceEqthrr dower a filexibl e

conduit 44 to a free_end ,of the statignary conduit 42 at outside of said

- case 1@s@nbéntRraughg§add SPEP Hsorlow neser: A8 angd &10% her eof
nozle 28 as well as 20. structuyre apd arrangenment of the
aedt wtbh £

(structure of t

h
|i qui FPREEPLSEALER A8.wi TP &y QL SHRRPRF t fence to Figs. 5

.and 6)isc??éghéggsaoai%qggaq%yégfghJéig% Liggfﬁgeconnects

the control device 18 with the driving motor 36 in
said lower case 14, a signal generator (rotary
encoder) 381 arranged to said flow meter 38 and a
10. valve actuating part 401 of said flow controi.'
valve 40.
The nozzle 28 to be normally accommodated or
rested by the nozzle hanger 30 arranged on outef.
15. side wall of said.upﬁef case 12 is connected through.
a flexible conduit 44 to a free end of the
stationary conduit 42 ét ocoutside of said case 14,
and has a liquid level sensor 46 near the tip end
thereof (strﬁcture'of the nozle 28 as well as
20. structure and arrangement of the liquid level sensor
46 will be described later with reference to Figs. 5

and 6).

Operations of the apparatus 10 will now be
25. explained with reference to Fig. 2 which illustrates
: 6ne of preferable circuit structures for the control

device arranged in said upper case 12 as well as

L

R



25, explained with reference to Fig. 2 which illustrates one of preferable

circuit structures for the control device arranged in said upper case 12: ”“\\
wel| as -9- Fig. 3 which illustrates one of tine charts for fuel (f?%%v

di spensation working. Wen the nozzle 28.i§ demounted fromthe nozzle 5.
hanger 30 (see Fig. 1; this period corresponds to a point a in the tine
chart of "Fig. 3), a signal fromthe nozzle switch 32 is fed to a counter

circuit” 181 and_an AND circuit 182a. This erasgs a marrﬁry on VarﬁJ ue, of
previous di spen§éd-f deWhRiunklluFtEatessong. of; 5img £ %55%15?51 ugl
circuit 181 and _thus the jindicator 20 is reset to display zero value. Wile

a signal from t fdSPERRFHR HOERSr 46 arranged to the nozzle 28 (see

also Fig. 1) is applied through a barrier circuit 47 to a sensor signal
judging 15. circuit 183 to check whether the liquid | evel sensor 46 - -

operates 10 10r Tl Oyl GHeALlaBL 76! ol bRt BTk BRI M AIYIT,
(ol e ence £ 05T Kanckah Dase f1d% NSFALRIoRRLAPRORELMONS 100 o
as i n abnor i -0t Fith e PafReRike B8 2480 D b BoRI R O o
signal judging the nozzle switch 32 is fed to a counter circuit 181
| and an AND cifcuit 182a. This erases a memory on a
-/ value of previous dispensed fuel amount; which was
10. stored'in said counter circuit 181 and thus the
indicator 20 is reset to display zero value. While
a signal from the liauid leve%-sénsor 46 arranged to’
the nozile 28_(see alss Fig. 1) is applied through a
barrier circuit 47 to a sensor signal judging
15. circuit 183 to check'whéther the liquid level sensor
46 operates in normal or not (detail of said liquid
level sensor, barrier circuit and sensor signal
R judging circuit will be described later with
reference to Figs. 7 and 8). In the checking
20. operation, it is coﬁfirmed as in normal state, when
the liquid level sensor 46 is in a state that it
aetegts no liquid and can detéct the liquid, if it
is and otherwise as in ;bnormal state. If in the
latter case, a signal from the sensor signal'judgihg
25. cifcuit.183 is.féd to a defect_indicator 24 to
visibly-or_audibly transmit the fact to an operator,

so that he can take a suitable couhter measure. When



25. circuit 183 is fed to a defect indicator 24 to visibly or audeIy

fnsii t the fact to an operator, so that he can take a suitable counter
¢. \WWhen -10- a normal operation of the liquid |level sensor 46 is »
ed, the output signal of1phe sensor signal judging circuit 183 is
applTed to one of input termnals of said AND-circuit 182a. 5. The AND
circuit 182a issues an output signal, when it receives both of signals: from
the sensor signal judging circuit 183 and the nozzle switch 32. The out ut

si gnaly iy APl §ge£95§oﬁ%er th@Wiu il 14d L UtdndhL g astuate the

el ectric notor he punp 34 ready for Its operation, and is ®

app"%x?édéfhé&, R C ¥apat! 5Qgnall OF lendSendbr Vel ﬁaiontrol circuit 184
i s adapte I ssue a val've opéning reading out signal to a valve opening

- 15, mHdgi g rEtkéuiBolend ikeapplded P onsidihal npher ef rom when the
circui't 184 receives a signal fromthe AND circuit 182a (the reply signal
S ahﬁéﬁﬁxhg;gaogagaedongnt&gﬂdmﬂﬁrugzarCU|t 186 but this will be
explained later). The valve opening nmenory 20. circuit 185 stores nenories
‘onsseveral valve opening degrees to-attain froma a naximumto m ni num

di scharges. In the enbodi nent as shown in Fig. 3, 4 steps: for discharging
the |Iiquid BieaANBt eiptuitl/lBi2a issues an output signal,

when it receives both of signals from the Sensbr
‘'signal judging circuit 183 and the nozzle SWiﬁch'Bz.
The output signal is applied to a motor contfol
10. circuit 361 to actuate the electric motor 36 and
make.the pump 34 ready for its operation, and is
applied also to a valve control circuit 184. The
valve control circuit 184 is adapted to issﬁe a
valve opening reading out signal to a vaive opening
15. memory circuit 185 and receive a reply signal
therefrom, when the circuit 184 receives a signal |
ffom the AND circuit 182a (the reply signal is also
fed to a valve opening judging circuit 186 but this
‘will be explained iater); The-éalve opening memory
20. circuit 185 stores:memories on several valve.opening
degrees to attain from a a maximum to minimum
discharges. In the embodiment as shown in Fig. 3, 4
steps for discharging the liquid at a rate of 3 1/min,
| 20 1/min, 30 1/min and 45 1/min are set as the |
25. memories to feed a'corresponding signél of 10, 30,
40 or 60 pulses to the valve acfuating'part 401 from

said valve control circuit 184, The valve openidg



20" 1/min, 30 1/nin and 45 1/nin are set as the 25. nenories to feed a
correspondi ng si.gnal of 10, 30, 40 or 60 pul ses to the valve actuating part
401 fromsaid valve control circuit 184. The-val ve opening - menory Q
circuit 185 has another nenory to feed 4 helnmni num di scharge signals

pul ses to the valve actuating part 401 through the valve control circuit
184% at beginning state, nanely when it 5. receives the reading out signal
from tNe val ve control circuit 184. As the valve actuating part 401 for
operating a val memoeghaiirsuiftorl@hdds canetiner ohemaryeta0feedi®hest eppi ng
nmotsor i s preferable, which is so adapted that it is driven by the signal of
10 pul ses to nakénimumdischangeBignakatofolPcBpbAEBN§OL Shehaativie num

di scharge and by the signal of 60 pulses to nmake the val ve opening as that
cofr espondi ng t 8ctHating pantmAfldi threngh. the valss vi EnEEOL eadi ng out
signal fromthe valve cqontrol circujt ‘184, the val ve ening menory circuit
185 i ssues, as @i&FBE d84nethikeginning %ﬁ%tﬂarBGNSESnHPe 10 pul ses (3

1/mn) as the reply,or valve opening signal] to ,the valye cogtrol circuit
T84 and thi 5 i ERGEINES RAe FERGAIG RS 1naL: BEPRAE AP e LTE: cppl g
notor) 401 to set the . opening of, yval ve mechanismfor the flow contiol 25
val ve 40 as thaf©°@ F@sﬁHﬁEQ%ft%P aid mninum .

0

As the valve actuating part 401 for—operéting a
-/ valve mechanism for the flow control valve. 40, a
10. stepping motor is preferable, which is so adapﬁed
that it is driven by the signal of 10 pulses to make
the, valve opening as that corresponding to .the . .. _
minimum discharge and by £he signal qf 60 pulses to
make the valve opening‘as-that corresponding to the

15_ maximum discharge.

By.receiving the reading out signal from the -
g;, valve control circuit 184, the valve opening memory

circuit 185 issues, as aforesaid, the minimum -

20. discharge signal of 10 pulses (3 1/min) as the reply
or valve opening signal to the valve control circuit
184 and this signal is then fed to the valve
actuating part (stepping motor) 401 to.set the
opening of valve mechanism'for the flow control

25. valve 40 as that corresponding to said minimum

discharge. This time period is shown as b in Fig. 3.



di sch

f uek

Thi s

full

st ops
10. e
init
the f
flow
A sig
the i
20. o

arge. This tinme period is shown as b in Fig. 3. -12 - If the

‘fuel tank and operates a dispensing |ever thereof, thereforé, a
d1 spensation is cormenced &2 the 5. rate of said mni mum di schar ge.
time. period is showm as point ¢ in Fig. 3. As described later, the
tank di spensation with use of the apparatus according to the invention
automatically and thus he may take ang Qﬁ% service operation, if ‘e

y
ngaged H& WRATFALAY LBFEXFtSH 3 &R & &, the di spensing nozzle
di scharging state, Wth the fuel djspensation,_thg encoder 381 of
Eé\ﬁpﬁé{sér“g%gg%ﬁlﬁ%r?g AR ﬁﬂodﬂtle?'}f C%népf igke {)‘é%ﬁl ng through the.

opﬁiéggr inserts a tip end of the dispensing nozzle 28 in an i-nlet. of a
vehl

»

t 38, int I ' | .which is fedt h t ' it 181.
Rank, A ARAT 45 S B R <AL SBRARLAT DF¥ete RRARAY Cir cult 181 |s fed to °

' 20 t o, di  th . fdi d fuel. The.
BERERTaRE w4 b EAPERRRELOR 45 ORI U8 0 ceot in ihe

i pohBesy SEoorLa i T BoB S o piE b Bt MELEIN 1o ona o

the n
m-st a
its

10.

15.

20.

25.

le i L nle . yehipcl e ,fu &gf qﬁg to, possi bl e
%é%g?/‘ tﬁ%%oﬁe&r'%tér%n%#l'ngt'anétas %jeen tlh!%aead.'ni(;"zaz e '28u|?% denmounted from
full tank dispensation with use of the apparatus

according to the invention stops automatically and

thus he may take another service operation, if he [

engages the dispensing léver.to its latch to keep
the dispensing nozzle in its discharging state.

) With.the fuel dispensation, the encoder 38l of '
the flow meter 38 converts an amount of the fuel
passing through the flow meter 38 into a pulse
signal which is fed to the counter circuit 181. A

signal on number of pulses counted by the counter

circuit 181 is fed to the indicator 20 to display . | i

'the same as an amount of dispensed fﬁel._-The.
opening of valve mechanism for the flow control
valve 40 set in the minimum discharge (3 l/min)_as
described before and thus, even if the dispensing
lever of the nozzlé 28 is operated'before inserting
tip end of.the.nozzle'into an inlet of vehicle fuel
tank due to a possible mistake by the operator, for

instance when the nozzle 28 is demounted from its



13- hanger 30, -the anobunt of fuel to be discharged on a floor can be nade
smal} one. - When the counter circuit 181 counted a preder- 5. mned nunber
of the pul se signal issued fromthe encoder 381 of the flow neter 38, f R
instques 5 pul ses corresponding to 0.05 litre of dispensed fuel, a sigh&ll)
is issued fromthe counter circuit 181 and.fgg Lo .the valve control cirturt
184. TJhix 10 tinme period is shown as point din Fig. 3. By receiving the
signal fromthe counter .circuit 181, the valve control circuit 184 issues

t he wal ve openi ng reading out signal to the valve opening nmenory circuit

185 which'i , Iy ' l 15 _of 5 | 6Q-10 =_50
corr_eslpgnd: rséu'?z P%gggﬁiiﬁu#{ags%{l&" 6’%5 foﬂ% %&#?@éﬁ%;@ggﬁ@ t® the

val vie control cir i

1t 184, The reply si,gnal is fed to the valve actuating
part 401 to driv ?ﬁFséiﬁpPﬁgmﬁgFoP&EE&sﬁqﬁning t he val ve actuating part

20. 401 by 50 pulses to nmake the valve nmechanismfor the flow control valve
40 in its full open state and to commence the maxi mum di scharge. This tine

o 31 o ge o0, B4k Eh"cEkRced U WA {48y iFeaal T Lo
i, T 05 kL chbcbeseRObulS A S AT hichar o
encoder 381 of the flow meter 38, for instances 5
- pulseé corfesponding to 0.05 litre of dispensed
~/ fuel, a signal is issued from the counter circuit-
181 and fed £0'the valve control circuit 184. This
10. time period is shown as point 4 in Fig. 3. By
receiving tﬁe sign;i from the counter circuit 181,
the valve control circuit 184 issues the valve
opening reading out signal to the valve opening
memory circuit 185 which issues; as a reply, a signai
15. of 50 pulse (60-10 = 50) corresponding to the |
maximum discharge (45 1/min) to feed the same to the
valve control circuit 184. The reply signal is fed
to the valve actuating part 401 to drive the |
stepping motor constituting the valve actuatipg part’
~ 20. 401 by 50 pulses to make the valve mechaniém fér the
‘f£low control valve 40 in its full open staté and to
commencé the maximum diséharge. This time period is
shown with point e in Fig. 3. A sudden change from
the minimum to méximum discharge causes an
25. unsuitable situation of too early detection of the

fuel by the liquid level sensor 46 due to splash of

the discharged fuel. In order to avoid such



*

- 14 - situation, a transition of 2 seconds is set between the m ni nrum and
maxf di scharges as shown in Fig. 3. Wen the vehicle fuel tank becones
nea?gﬁ s full 5. filled state as a result of such fuel dispensation under
t heXwaxi num di scharging condition and the liquid | evel sensor 46 detects
the fuel by contacting with raising bubbles or splash of the discharged
fuel, a liquid detection sig r$4 is issued 10. fromthe liquid |level sensor
46 and is fed through the bartfer circuit-47 to the sensor signal judgi v
circuit 183 and then an output signal of the circuit 183 is applied to the

' é:' 15 5 t{ﬁ%ggagg tohdlyirh. O, A 44 S0 UethbRa’S Micled trom
+ocul e ARG, S48 Chblidfin, BB R SEOANEE TRTTRY. D00 o T

circuit 184 to the valve actuating 20. part 401 to reversely drive the
stepping notor by 60 pul ses;-so that the valve nmechanismfor the flow

cont ol valyigfOhECPaRIcLEs sl R heidids JBke 1pEosaznod 1S shour

wi t h poi nt I s ‘assuned that sard liquid
de§eciajon &d WedtdOgs! aS#edul kot @%du Cfﬁéh | @vPbe882EDEN46 by contacting

with a raising up fuel bubble. There are
under the maximum discharging condition and the
llquld level sensor 46 detects the fuel by
contacting with raising bubbles or splash of the : QJ
dzscharged fuel, a liquld detection signal is 1ssued

10. from the liquid level sensor 46 and is fed through
the barrier circuit 47 to the sensor signal judging
circuit 183 and then an output sigdﬁl of the_circuit'
183 is applied to the valve control circuit 184.
‘This time period is shown with point £ in Fig. 3.

15. In this case, the valvefopening‘reading out signal
is issued from the valve control circuit 184 to the
valve opening memory circuit 185. The resulting
read out signal of 60 pulses.is fed through the
valve éontfol circuit 184 to the valve actuating. |

20. part 461 to reversely drive the stepping motor by 60
pulses, so that the valve mechaniém for the flow

control valve 40 becomes its full close state. This

" time period'is shown with point g in Fig. 3.

25. It is assumed that said liquid detection signal
was issued from the liquid level sensor 46 by

coptactihg with a raising up fuel bubble. There are



-15- required several seconds until the bubbles disappear. Therefore, even
if the val ve-nechanismfor the flow control valve 40 takes its full close
state and thus the discharge of fuel F fromthe 5. nozzle 28 stops, the
liquid | evel sensor 46 continuously issues the liquid detection signal.
When 4he val ve' nechani sm of the,fIOM/gogﬁrgl val ve 40 takes its full close
state, ia signal is fed fromthe valve coftrol circuit 184 to a tiner 187
whi ch 10. i.ssues a signal and feed the sanme to the valve control circuit
184, after having-lapsed a predetermined tinme period, for instance 3
seconds by taki ngetpitrbdbbeeetalagspeands) dritil ithe bubllésra- tion. This

time period is showmn with point hin 15. Fig. 3. In that tine, nanely
after havi ng | apdtslapgpearond¥héereforieg tevwen wifrthdevalve emeehaabsmm of t he
flow control valve 40 is closed, there is issued no liquird detection signa
fromthe |iquid fevetheefilow ¢Ontyrvicaalive f4le|tdkesd| s hEmbl atleady been
20. disappeared. By receiving the sigral fromthe tifer 187, the valve
control circuit seatesandsthns thevdischange rfidfurl ditfeogntheto the
val ve opening_menory 25. circuit 185 as sinilar in the point d but in this
case, the val e »p2ai@ag28i ghapsisshed liguwhd Heval \aengeni 46 menory circuit
is that of 40 pul ses, and thus . ) ' '
‘ continuously issues the liquid detection signal.
When the valve mechanism of the flow control valve

£J> 40 takes its full close state, a signal is fed from

the valve control circuit 184 to a timer 187 which
10. issues a signal and feed the same to the valve

‘control circuit 184;-after having lapsed a

predetermined time period, ‘for instance 3 seconds by

taking the bubble disappearing time into considera-

tion. This time period is shown with point h in
15. rig. 3. 1In that'time, namely after having lapsed 3

seconds from the time when the valve mechanism of

the flow control valve 40 is closed, there is issued

no liquid detection signal from the liquid level

sensor 46, since the fuel bubbles have already been

20. disappeared.

By receiving the signal from the timer 187,.the
valve control circuit 184 issqes the vél&e'oﬁening'
reading out signal to the valve opening memory

25. circuit 185 as similar in the point g_bﬁt.in éhis
case, the valve 6pening signal issued from the valve

opening memory circuit is that of 40 pulses and thus



* " poi

-16- the fuel dispensing operation is recdnnenced Wi th a corresponding
diSC %5 ing rate, for instance 30 1/mn. This tinme period is shown with

in Fig. 3. Since the vehicle fuel tank is already in 5. near full
st at he liquid | evel sensor 46 will issue in earlier tine the liquid
detection signal to comence the val ve closing operation as in the
af oresaid manner. This tinme period is shown with point i in Fig. 3. Points

k and 1 in Fig. 3 show 10. -regpectively tine periods of finish of val ve\?
cl osing operation as in the point [err] and recomrencenent of fuel
[ ' simla e point i but in ,

" Uhrece e el dlebeFalRa brbsoReti Y s Popihihedl HEEh 8 Per "5 vora.
{1 YA AR 1 PR b Rka R, B S ARG 20t O Ty AT
ope” & ] merrfﬁéaﬂéﬁgagfzcs{éﬁgv&r;g;%z%ﬂea%t R
oL e oSy MBITR s Y gSpt syt L e o
fro@‘tW%df‘¥ﬁfh'§%E%e eEﬁer1&6u§ﬁ§§%ﬁ%¥“%eﬂ§ﬁ¥”&Btaflieh'C'e fue
issue in earlier time the liquid detection signal to
commence the #aive c10sihg operation as in the :
aforesaid manner. This time period is shown with (-
point j in Pig. 3. ‘Points k and 1 in Fig. 3 show
10. resgectively time periods of finish of valve closing -
operation as in the& point g_ahd'recommencement of
fuel dispensation as in the point h. A point m is
similar to the point i_bﬁt in this case, the
discharging rate is set as 20 l/min and in other
15. words,.the'valvé actuating part 401 is driven by 30

pulses at the point 1.

A.third'liquid detection point is shown with
point g.ih Eig. 3. A valve closing operation in
20. this stage is carried out in a similar manner as in
the points £ and j in the previous stage, so that
the valve mechanism of the flow control valve 40

becomes in its closed state. This time period is
shown wiﬁh'point o in Fig. 3.
25.
If the liéuid'aetecﬁion signal from the liquid

level sensor 46 disappears; namely the vehicle fuel



-

-~17 tank has not yet been fully filled with the fuel, the valve openin \
opetration is agai-n carried out. The beginning point of this fourth valy
openi ng operation is shown with point pin Fig. 3. Inthis 5 case, a

si gnal

di ghemsation is carried out 10. with

to be fed fromthe val ve opening nmenory circuit 185 to the val ve
acguating part 401, in response to the valve opening readi ng out .instruc-
tions fromthe valve control circuit %§4;i3'that of 10 pul ses and thus

he m ni mum di scharge of 3 1/mn.

This tinme period is shown with point [err] in Fig. 3. At this tine, a

si gnal

i's | ssued A Rdd enoél

Clo@én oFullycEilld@ldwatth ety ifuedys!y

applied to an AND circuit 185%. Anot her input termnal of the AND 15.-

circuit 182b i s thenneclwsl.opéning heperatidnl tsehgadns earseadiontgh t he
sehsor signa

fromthe Thad \beginming pointi 6f18Hisnfioulrehl valive deerdingig si gnal

si gnal

fromthe liquid | eve

si gnal

f uel

judging circuit 183 and the barrier 47. \Wen receiving the

sensor 46, 20. -tthe AND circuit 182b issues an out put

(this ti opematish ibs ssiomn withppointr pi anFF§g.3B3.whilsh tikid ed t o

an integra

cont rol

operate a liquid

K“/"

25.

di spensation control circuit 188. In this case, a dispensed
fuel anount 3eadiaspod sigmal te bedfedofiromethet ¥giye dpepdmation

circuit 188 to the counter circuit 181 and the resulting
read- out signal mMemcrsy qirewit | l3gtal thespaivet astuasdndopPast 40k, 188 to

lo.

15.

20.

25.

in response to the valve opening reading out instruc-
tions from tﬁe valve control circuit 184 is that.of
10 pulses and thus fuel dispensation ié carried out
with the minimum discharge of 3 1/min. This time
period is shown with.point.g_in Fig. 3. At this
time, a signal is issued from the valve control
circuit 184 and continuously.applied to an AND
circuit 182b. 'Another input terminal of the AND
circuit 182b is connected.withlﬁhe-liquid level

sensor 46 through the sensor signal j&dging circuit

183 and the barrier 47. When receiving the signal

from the valve control circuit 184 and the liquid
détecting signal from the liquid level sensor 46,

the AND circuit 182b issues an output signal (this
time period.is shown ﬁith point r in Fig. 3) which is
fed to an integral dispensation control circuit 188.
In this'caSe; a dispensed fuel amount reading out
signal is fed from the integral dispensatibn contiol.
circuit 188 to the counter circuit 1ai and the
resulting read-out signal is fed to the'integral

dispensation control circuit 188 to operate a liqﬁid



- 18 - anpbunt so that the second figure of decimals in litre makes zero.

It

this operation my be nmade by finding a value for carrying the
jigure of decimals, there is a possible case of no 5. sufficient %
t he response of the valve nmechanismfor the flow control valve 40.
preferable, therefore, to set the operation as in that in case of

23.54 litre, 6 pulses are fed to nmake the di spensed fuel anpbunt to 23.60Q
litre and in 10. case of 23.59 ligtre, not 1 but 11 pulses are fed to neke
the final amount to 23.70 litre™" After having additionally counted the
nunber of said pul ses by the counter circuit 181, a dispensation stop ¥

si gnalageud€dsdr eHatnenEn _Wg EiRAP UL Helpfhig 14> circuit 188 10 the

val ve control circuit. 184

~pertod I's showmn with point s in Fig.

' 3), saifkSd ORakesN3brbs  RARKRYH THIW dﬁéi’i’t?&fig@v&g”ﬁepa” 401 to make

fully closed state the val ve nechanismfor the f

ontrol valve 40.and to

conpl qi£aé ey 20indi AECASVailvR WOKidurAging theets@eshad i s shown with point
t in-Fig. 3). Said stop signal is fed both of a dispensation finish

i ndi cEfuréd efddecimbls,Ceherd i¥ 'L PdstH1é Ocakei BEynand/ or audibly

i ndicate the finish of the dispensation working and 25- stop the actuation
of SLheswffi¢cientntine 34 thespesposse/ of the valve '

lo.

mechanism for_the f;ow control valve 40. It ié
préferable, theréfore, tq.set thé.operation_as_in
that in caée of 23.54 litre, 6.pu1ses-are fed to
make the dispéhsed fuel amount to.23.66 litre énd in' =

case of 23.59 litre, not 1 but 1l pulses are fed to

_make the final amount to 23.70 litre. After having

15.

20.

25.

additionally cbunted the number of said pulses by
the countéfsciréuit 181, a dispehsation stop signal
is fed from the_inteéral dispensation control |
circuit 188 to the'valvg control circuit 184.(this_
time period is shoﬁn with point s in Fig. 3), said
stop signal-is then fed to_the val§e“actuating.p#rt
401 to make fully closed staté the-vaIQe meéhanism _
for the flow coﬂtrol'valve 40 and to complete the
dispehsation wbrking (ﬁhis time period is shéwn with
point t in Fig. 3). Said stqp signél is fed bdth of
a dispensation finish indicator 26 and.a motor
control.circuit_BGl.to visibly_and/or audibly |
indicate the finish of the dispensation working and
stop the actuation of the electrié motor 36,

respectively.



¥

- 19- It is assuned in said dispensing operation that the vehicle fuel tank

Is npde full wth the fuel at the tinme, for instance the point g, k or o N
and the liquid detection signal is continuously issued fromb5. the liquid égg%
| evel ~sensor 46, even if the valve opening signal is issued fromthe tiner

187 after having | apsed a predetermi ned tigg period, for instance 3 seconds

as aforéegaid, nanely the liquid | evel sensor 46 still contacts with the

fuel ‘per se, 10. even when the fuel bubbles in the vehicle fuel tank are

di sappeared. In this case, an AND circuit 182c having an input termnal
connected to the 1iquikt |iowcissumedrintsabd dispeasingddperatiicithat
connected to the tinmer 187 issues an output signal which is 15. fed to the

i nt egral di spensdhevelvinie | futl ctank 188 nadeafullowt thhahephiril s as
referred to in the previous paragraph and to conplete the fuel dispensation

wor ki ng. 20. the ddmanfon instantedthenpoistr ghekr ed oo and aildef ore,

the val ve opening-cl osing operations.are repeated with the aid of the.

liquid |evel senaémd@l' eqtion sigeall bs conténuonslyalissusd: fizun
operation, while autqQmatically squeezing the opening 25. of the valve. at

each di spensing %é?% ARl 3eN89r 546 avevenngfatpesyadive cont act of

the liquid level sensor 46 with a splash_of the discharged
g ‘opening signal is issued from the timer 187 after

having lapsed a predetermined time period, for
\ instance 3 seconds as aforesaid, namely the liquid
level sensor 46 still contacts with the fuel per se,
10. even when the fuel bubbles in thé vehicle fuel tank
are disappeared. In this case, an AND circuit 182c
having an input terminal connected to the liquid.
level sensor 46 and another input terminal connected
to the timer 187 issues an output signal which is
15. fed to the‘integral dispensation control circuit 188
to carry out the operations as referred to in the
g;; - prgvious paragraph and to completé the fuel

dispensation working.

20. According to the embodimeht as referred to
hereinbefore, the valve opening-closing operations
are repeated with the aid of the'liquid level sensor
46 and in the second or subsequent valve opening
operation, while automatically squeezing the opening

25. of the valve at each dispensing stage into such a
level as avoiding a possible édntact of the liquid

level sensor 46 with a splash of the discharged



- 20- tgel, so that nunber of the dispensing stages for full tank

di sp ion can be decreased to increase the total fuel dispensation
effi%@%%éy wi t hout caus- ing any oever flow of the fuel fromthe vehicle
fuel tank. In the enbodi nent, the valve (flow control valve 40) is
throttled in stepwi se but the throttle may continuously be nade, for
instance fromthe 10. point f in fpg- 3. Further, the flow control by the
val ve actuation part 401 may be carried out with a rotational velocity ~J
control of the electric notor 36 which actuates the punp 34. 15. In

~the aforesaid enbodi ment,, the el discharqgi.ng rate is controll ed based on
the det E8elonSer thah quQ?E;?%gE*ﬁ aé§BanéHgoﬁiﬂ94ﬁné§5is control may be

i ed out based qn an ampunt of t | as - i qusly di d
S Sorall tank, dhasmhenttoR Senche eCrednel £0 Midagse D T he or:
det ect f the fuel. by, the tiguid | eyel ,s A6. _Th ' i bl
detectt PRatkobS el By ASabaBibA bEHS SRR il 2 PO
32[‘32?“;89“ t%hy's %?&%g f‘v}ao""f W:RQ £h85 e A " Lnedan il id'¥et Nrottling the
5. tank. | '

In the embédimeht, the valve (flow control

valve 46) is throttled in stepwise but the throttle _ e
may éontinuously.be made, fof instance froﬁ the

10. poiht £ in Fig. 3. Further, the flow control by the

valve actuaﬁion part 401 may be carried.out with a =~

rotational velocitylcontrol of the électrié motor 36

which actuates the pump 34.

15. Ih the afores#id embodiment, the fuel
discharging rate'is contrqlléd based on the
detection of fuel by the'liq“id level sensor 46 but N
this control may be carried out based on an amount
of the fuel as previously dispensed or a time
20. required from recommencement of fuel dispensation to
the next detection of the fuel by the liquid level

sensor 46.

There is a possiblé case that it is preferable
25. to maihtain the discharging rate in constant, for
instance at a high discharging rate, without

throttling the valvé. 'For'thiS'purpose, a -



- 21 - dispensation selection switch 281 is arranged to the nozzle 28 (see
alsq Fig. 1). When the switch 281 is turned-on, the signal fromthe |igsid
| evel sensor 46 to the sensor signal judging circuit 183 through 5. tggéﬁ_
barrier circuit 47 is fed as dispensajjon selection one to the valve '
coryol circuit 184. In this case, a full opening signal is issued fromthe
val ¥e ?pening menory circuit 185, in response to a reading out signal from
the valve control circuit 10. 184, to nake the val ve mechanismfor the flow
control valve 40 in-full-open state. If the liquid | evel sensor 46 issued
the 1iquid det dispensatian selactvivneswitchn@8dpdsamryanged o theried
out in the manner sanme with that as referred to before to 15. nake the
val,ve mechani simoizale: 28 f(aae cvlso oFigal ké.vaWhensthen smiltich |28 &8 at e.
The val ve opening and closing operations will be repeated until the liquid

| evel sensor 4&uxsed-®mudihe tfizom; §hedldandd leved HeREAT over a
predetermned tinme period, for 20, instance 3 seconds. Fig. 4 shows a state
that a fuel di 4fek@attheh seRSQE$igRabyiudgipgseizrndta ithEQYEN part of
the nozzle 28 into.,a neck poytion FT. of ehicl e 25- fuyel tank FT and
actuating a’di §B§n9aﬁg'-1le€v&“5§“a‘ﬁdzﬁslﬁ ?3 uPB, ALFPeASETLON caches to a

level L where tsg(ielcit ch:ind"olneevefl.o s&;]eso‘rrafgenggg ggli rc]:igric%i%nqﬁ%f. ”}en '
this case, a full opening signal is issued from the
L valve opeﬁing memory circuit 185, in response to a
reading out signal from the valve control circuit
10¥'184,_to.make the valve mechanism for the flow
control valve 40 in-full-open state. If the liquid
level sensor 46 issued the liquid detection signal,
the valve closing operation will be carried out in
the manner same with that.és.:eferred to before to
15. make the valve mechanism for the flow control valve
valve 40 in full close state. The valve opening and
closing operations will be reéeatéd until the liqﬁid
level sensor 46 continuously issues the liquid detec-
tion signal over a predetermined time petiod, for

20. instance 3 seconds.

Fig. 4_shows a state-ﬁhat a fuel dispensation
was carried out by inserting a cylindrical part of
the nozzle 28 into a neck portion FT‘ of a vehicle -

25. fuel tank fT and actuating a dispensing lever 58 and
as a result, the fuel F reaches to a level L where

the liquid level sensor 46 mounted in ﬁip end of the



. -22- nozzle 28 continuously issues a liquid detection signal. As
' frated in the Figure, the neck portion of the fuel tank FT has in

gen ™Na cylindrical configuration and thus the fuel tank FT 5. has a %
spa with a height [err], which may acconmobdate an additonal anount of
fuel\~ usual autonobiles, 0.20 litre or nore can be accommvpdated in the

space ES and thus an addi.ti gnpal. fuel dispensation can be carried out

wi t hout causing any over-flow, if the 10. fuel anount is |ess than 0. 15%
litre. According to the invention, the space ES is utilized for aforesaid

i nt egmNzziiepscontinuousdye issues @ spnid fdgteectiondeci nal s on the -
di spl ay, of 15. the dispensed fuel anmount or produce no fraction in nonetary
amountSigialspol@i Ailugtrated dpethel Rigyrencthe neekfor additiona

di spensation in_a constant ampunt, which is to be carried out when the

di speRFE¥QR | of chReefued $ank FI bas in geaerala220. nore conplete ful |

t ank di spensatiop. An_exenplar liqujd.level sensor to be enpl oyed for the
invenﬁ%ﬁ"‘%&*c V\FBBféiBEgFI’rQG A, thus e Leel Fraak BT - 63 and 6b. 25.

AR BT ot s iR, S RRTBHYL LS g S SELEL Y

an additonal amount of fuel. 1In usual automobiles,

*

0.20 litre or more cah_be accommo@ated in the space

ES and £hus an additional fuel dispensation can be , QJ :

carried out without causing any over-flow, if the .. -
10. fuel amount is less than 0.15 1itre.:- | |

According to the invention, the space ES is

utilized for aforesaid integral dispensation to make

zero in secohd figure of decimals on the display of
lsi_ﬁhe-dispensed'fuél amount or produce no fraction in

ﬁbnetary amount corresponding to the dispensed fuel

amount, or for additional dispensation iﬁ a constant -

amount, which is to be carried out when the

dispensed fuel reaches to -said level L to attain a

20. more complete full tank dispensation.

An exemplar liquid level sensor to be employed
for the invention will now be explained wiﬁh
reference to Figs. 5, 6a and 6b.

25.
A structure per se of the dispensing nozzle. 28

shown generaliy-with_reference numeral 28 has been



-23-~known in the art. A nozzle body 54 is rotatably connected to the
fl exi bl e conduit’ 44 through a swvel 52 and a fixing 50. A main valve 5
ar¢anged in a bore forned in the nozzle body.54 can be opened 5. again ﬁFﬁh
force of spring 561, by operating the dispg®sing | ever 58. The fuel w Il e
di spensed froma nozzle aperture 62 through the main valve 56 and a che
vahxe.GO which is arranged in the bore at downstreamof the nmin valve 56.

A ménbaf shown 10. by reference nuneral 64 is a latch for maintaining the

l ever 58 in its operating position, nanely for keeping the main valve 56 in
open state. Th&nawjuiin |Ehe|asknsoh BOzzdenbeA¥ed4i dsaretatabivdrical part

66 of the nozzle bod '54_at a gogition near the nozzle aperture 62 in the
manner as 'sepat‘%ﬁ%%"f% tRrthe; bhestale 6ondndt 44 fdropah Ae 661 and

thus it shall not, b ected by,the fyel passing throug he passage 661.
An aperture ZO.SW%E gicﬁ daiﬁli‘gﬁg__qggzl e%?‘?i"%dﬁ’ﬁc"ﬁie gﬁgta’%‘%nﬁe
position correspondi,ng to.a space 70, wherein the liquid |evel sensor 46 is
‘nounted, said dfet Lﬁ%%fo é‘?nbneggﬁ PP&#Fn GAY; %gl SaR % IRPELe 70 at
the time of .the fuel detegtion.

S

sensor 46 o8- o SOR Y OLFh 0BT spRbH, 300 BY. pRsratipq A 11 ¢ 1OV

dispensing lever 58. The fuel will be dispensed

from a nqzzle aperture 62 through the main valve 56

. {N/f and a check valve 60 which is arranged in ﬁhe bqre
y at downstream of.the main valve 56. A member shown

= 10. by reference numeral 64 is a latch for maintaining
the léver 58 in its eperating position, namely for

keeping the main valve 56 in open state.

The liquid level sensér 46 is mounted in a
15. cylindrical part 66 of the nozzle body 54 at a
position near the nozzle aperture 62 in the manner
as seﬁarated by a partition plate 68 from a fuel
passage 661 and thus it shall not be affected by the
fuel passing_through the passage 661. An:aperture
_20.a662 ;s fofmed in the nozzle cylindrical part 66 at a
position corresponding to a space_70‘wherein the
liquid level sensor 46 is mpunted, said aperturé 662
 making easy flow-in of fuel_inté the space 70 at the
time of the fuel detection.
25.
| Figs. 6a and 6b show the 1iqﬁid level sensor 46

as seen from the side of the nozzle aperture 62 in



- 24 - Fig. 5in state that it does not detect any fuel and that it
g the fuel, respectively. Any type of liquid | evel sensors may be

enpl Oy but in the illustrated enbodiment, the liquid |evel sensor 46 5.
conp a light emtter 461,. a‘light receiver 462 and two |enses 46la,
462a, ch of which is attached to the light emtter 461 and |ight receiver

462, respectively. The lighig emtter 461 and light receiver 462 may be of a
l'ight enission diode to 10. enmit.a pul se beamand a phototransistor whi o
will be made its through-state by receiving the beamfrom said di ode. The

.I 6 d : t.Q ' i ] : y di .
pS?Z:er%?géiaﬁi'%gﬁ?ei%&V % Bss gt OEBREeRbY SRl A Ge the 15,
paral | el beam gn the phototransistor 462., c- tively,.. Therefore, if the
medi unFBREWEEN Fﬁ@cﬁﬁaﬁ: 15 ﬂé&eﬂﬁécFﬁgﬁﬁgfecék&iﬁ& is air, the .
Zl?;g | &5 hbéﬁ?hi davel desipids day s SuPTHTeachBL I bl (30 by The Tens
a on [ A4E 2 ] [ 1L TR
shown Thinftrafdn GRERAISAS qfe, FEUSIATIEVET, Rehedh M TITIR 0T, 2
|1 G0t EHBLYEEs"A211nnt eifieeddoagi e 1GHL! RRckiivlly g2 ter 461 s not
Yy weakened by a pHoto-passing resistancé of

and two lenses 46la, 462&, each of which is attached

to the light emitter 461 and light receiver 462,

respectively. The light emitter 461 and light | ~
receiver 462 may be of a light emission diode to . .
. N

10. emit a pulse_beam and a phototransistor which will
be made its througﬁ:state_by recéiving'the beam from
said diode; The lénsés'4éia and 462a serve to make
the light emitted from the diode 461 a parallei'beam
when a medium is“air and to condense or cbnverge the

15. parallel béém on the phototrénsistor'462, respec—l

tively.

Therefp?e; ifzﬁhe:médium between the light
emitter 461 and light receiver 462 is air, the light
20. from fhe light emitter 461 is made to a parallel
light béam $y.the.1ens 461&, transmitted to' the
otherulené 462& and'pbndensed'by the lens 462a on
the light.féceiGef 462 to issue an electric output
therefrom, aé shown in Fig. 6a. While if the medium
25. between the light emitter 461 and light receiver 462
is a_fuél,-tﬁé lighf'from the light emitter 461 is

not only weakéhéd'by a photo-passing resistance of



3

-25- the fuel per se but also scattered by a change of refraction index of
the |l ens 461a due to the presence of fuel, as shown in Fig.- b. Theref
al nbst no light reaches to the light receiver 462 5. and thus the |ight
receiver issues no or very low level output. As a result, it can easily
j udged whether the liquid | evel sensor 46 contacts with and detects 10.
fuel orinot. Awring for the liquid |eyelygsensor 46 will now be expl ai ned
with(reference also to Fig. 5. Signal lines 68 each of which is connected

to the 15. light emtter 461 and |ight receiver 462, respectively at one

end s once | ed Ol Skgey Opekngensat! @130 scut ddvdu Ay Lhcchafberagsage 061

in the cylindrical nozzle part 66 and a bore 541 forrmed in thé nozzl e body

54 and connect edrd PracEPBACEh@x’ bAVEhE 1%/ Of6 K- ad@ 6 8PRE T I NG OF
exchanging the liquid sensor 46. In the illustrated enbodi nent, the fuel

di spensat i O_h sel présORce b ECEuEE] bs %'l_i'iﬁ:@rirzﬁflﬁﬁﬂ. BB Si dﬁ:éfefb?ePOZU €
body 54, this swtch 281 and said connéctor 71 bel ng covered by a renovabl e

common lid 72, 251mésthaoohightopeadhed tol ity Yigiee frécéieesabgh 281
extends to outside of the lid 72 and is pushed down to repeat ful

open-full cl &e opdrehagnshel 1ightf reweiver?Gssues no or very low

level output.

As a result, it can easily be judged whether

the liquid level sensor 46 contacts with and detects
10. the fuel or not. “
A wiring for the liquid level sensor 46 will
now be explained with referehce also to Fig. 5.
Signal lines 68 each of. which is connected to the
15. light emitter 461 and light receiver 462, respéctiéely
at one end is once ed outside of the nozzle body 54
i;) through the fuel passage 661 in the cylindrical
' nozzle part 66 and a bore 541 formed in the nozzle
body 54 and connected to a connector 71 which serves -
20. for répairing or exchanging the liéuid sensor 46.
In the illustrated-embodiment, thg fuel dispensation
selection switch 281 is also arranged outside of the
nozzle body 54, this switch 281 and said connector
7; being covered by a removable common lid 72,
25. although an operation button 28la for the switch 281
extends to outside of the 1id 72 and is pushed down

to repeat full open-full close operations of the flow



control valve 40, as referred to before. A signal line to the connector 71
, - and another signal line to the switch 281 are nmade together as line 74, |ed
frAnto the nozzle body 54 through a bore 542, 5. and finally connected ,
control device 18 (Fig. 1). The signal Ilne 74 is covered with a,
pring 76 at its part passing through the swivel 52 in order to reduce
an extent of its twist but this counter nmeasure is not sufficient for .
avoi ding a 10. possible break=d@fn-of the signal line due to the twi st “¥nd
thus there is arranged nmeans 78 for restricting a relative rotation between
the svéartrd? wallvehaonoas edfebrddt.tdbefore. ThR ségaal circuit will now ¢
be explained with reference mainly to Figs. 7 and 8. The sensor circuit _
conpr i sixse neo ntet bonhiegitioreMlt tamd 4o tnelr | shighalelénectod62 of the liquid
| evel sensor 46, the barrier circuit 47, and the sensor signal 20. judging®
circuithd88witeh 2BloaFegmade togehiemtas bineeZdjviled a signal fromthe
nozzl e swtch 32, when the nozzle 28 is denounted fromthe nozzl e hanger
30, amgakbmaciotoethehenzizle bodyt S throughingcbove 54@,no0zzl e hanger 30
(see also Fig. 1). 25. The barrier circuit_ 47 conprises a fuse F, resistors
R &nd anthefinadblpsconpected @ml%tcm:mbr@enqm L8 (Figz- not be nade,

since circuit structure per se has been
1). The signal line 74 is covered with a coil

spring 76 at its part passing through the swivel 52

in order to reduce an extent of its twist but this (o

counter.measure is not sufficient for avoiding a ' €t3
10. possible break down of the signal line due to the

twist and thus there is arranged means 78 for

restricting a relative rotation between the swivel

52 and the nozzle body 54.

15, The sensor circuit will now be explained with
reference mainly to Figs. 7 and 8, The sensor
circuit comprises mainly the light emitter 461 and .

light receiver 462 of the liquid level sensor 46,

4

the barrier circuit 47, and the sensor signal
20. judging circuit 183 (see also Fig. 2), is actuated
by receiving a signal from the nozzle switch 32,
when the nozzle 28 is demounted from the nozzle
hanger 30, and deactuated when the nozzle 28 is
mounted on the nozzle hanger 30 (see aiso Fig. 1).
25. The barrier circuit 47 comprises a fuse F, resistors

R and zener diodes Z but an explanation thereof_will



known in the art. In the enbodinent illustrated in Fig. 7, it is 5. assy
that the light emtter 461 and |ight. receiver 462 are of the light ems
di ode and phototransi stor, respectively, as stated before. In the senso
signal judging circuit 183, a bus B of for instance +5V is connected to
emtter of a 10. transistor Tr having a base connected to an oscillator
80 Fhe; oscillator 80 issues a pul se s&gpals as shown in Fig. 8(a) and thus-
a corre$pond- ing pulse signal is issued at collector side of the
transistor Tr. The pul se signal is applied to the 15. |ight em ssion diode
461 t hrough a rgétsbermhder] sindet bd rdewrit stmicturd pidr ase hassbeea | i ght
em ssion diode 461 issues a |ight pulse signal having a wave form
simlar-to thatkmswnl insthet agti.n Fi'lg. 8(a). A cathode side of the diode
461 is grounded. 20. Wiile a collector of the phototransistor 462 is
connected to said bus B through the barrier circuit 47 and a resistor R and
an emitter-thereof is grounded. 25. Firther, a conparator 82 is.arranged to
convert the pul se si§nathenembedimendl idilustrated anyRig. 7,-28-idave
form The conparator 82 has a first input

5. assumed that the light emitter 461 and light

receiver 462 are of the light emission diode and
phototransistor, respectively, as stated befére. In -
{J; the sensor signal judging circuit 183, a bus g;of
for instance +5V is connected to an emitter of a
10. transistor Tr having a base connected to an
oscillator 80.The:oscillator 80 issues a pulse
siénals as shown in Fig. 8(a) and thus a correspond-
ing pulse signal is issued at collector side of the
transistor Tr. The pulse signal is applied to the
15. light emission diode 461 through a'resistor Rl and
the barrier circuit 47 and thus the light emission
diode 461 issues a light pulse signal héving a wave
form similar to that as illustrated in Fig. 8(a).
A cathode side of the diode 461 is grounded.
20. |
While a collector of the phototransistor 462 is
connected to said bus B through the barrier circuit
47 and a resistor R, and an emitter thereof is
grounded.
25.
_Further,'a.cdmparator-az is arranged to convert

the pulse signal into a signal with a rectangular



termnal T connected to a |line between a resistor R and the phototransistor"
46 nd a second input term nal connected between two resistors R. and R 5.
same resi stance and connected in series on a |line which connects :
n the bus B and an earth and thus a half of the bus B voltage, namely
{s applied on the termnal_ _T2. 10. If a sufficient |ight pulse
beam reaches fromthe |ight em <8 6h diode 461 to the phot otran- sistor 462
as shown by arrows a, the phototransistor 462 is made to its through-sfﬁfe
to reduce the voltage at the termnal T less than +2.5V. Wile 15. if the
phot omMesesifinum. 46The ceempasakero82 has & Lfigshiinpyht pul se beam the  +
phot otransj stor keeps its non through-state to increase the voltage at the
ter ni ¥@rnal T, sForeeched,spt agdifighatwaen i XFHBRAF T is inverted
fromthe signal issued bZ 20Q. said _gscilator 80, an, output signal of.the *
conpafet @%?h&sﬁ’@%@% P81 #EPRY 462 @ndh & SRCAMDWRBYE. 8(a) [the wave
formis sho in Fig.. 8(b) and left parts ‘of Figs. 8(¢)_and [err]]. Fig.
8(h) SRIMLIAL FRIRFCLEG BetuRens tvph Tasiakar e R i A0E Be of 25 1hat the
medi um _bet ween t he hi _em ssign di ode 4 {gﬁithe ghototransistor 462 is
I h

o S-a RSS9 TeRfopance  Spgngpane ARTSeE SR Red 1 om ¢ he
29 LGt A QMndl S A8Lvbln' RIS AUlRA 4R o 402

and thus a half of the bus B voltage, namely +2.5V

is applied on the term;nal T2‘ _1;;
10. If a sufficient light pulse beam reaches from

the iight emission diqde 461 to the phototran-
sistor 462 as shown by arrows a, the-photstransiétor
462 is made to its through~state to reduce the
voltage at the terminal T, less than +2.5V. While
15. if the photoéransistor 462 receives‘no or.insuffi;
cient light pulse beam, the phototransistor keeps
its non through-state to increase the voltage at the i~
terminal Ty- Since the voltage signal at the
terminal T, is inverted from the signal issued by ~
20. said oscilator 80, an output signal of the
comparator 82 has a wave form inverted that as éhown
Fig. 8(a) [the wave form is shown in Fig. 8(b) and
left parts of Figs. 8(c) and (d)]. Fig. 8(b) shows
an output signal'of the comparator 82, in case of
25. that the medium between the light emission diode 461
and the phototransistor 462 is air and;that the

light pulse signal is sufficiently-supplied'from the



toturn the sanme into its through-state. Fig. 8(c) shows the output signa
of the conparator 82, in case that the nedium between the |ight em ssion 5.
di ede 461 and the phototransistor 462 is changed fromair to a fuel or_jts-
bubble at the tine period as shown by X, nanely shows a high | evel $ :
Hi . f’Fhe_'di spensation selection sw t_crh928_1 ‘is 10. connected in paral th
the‘ph@tptransistor 462 and if the swtch is pressed down, the term

S gro&ﬁded and thus the output signal of the conparator 82 becones a | ow

| evel signal Lo ig@goﬁgag{@hiﬁ%&wﬂ 46l @'dg-r;;  Pno@iseidibiLigrSwgaCh 1S

15.% pressed down e output signa conpar at or s led

fromits output g&wgﬁgﬁjtﬁﬁr%ém%géh%%jﬂg§ﬁ€y¥dﬂ Hldfafd, t opfigkegyani ous

j udges and resulting signa to the subsequent circtuit (see Fig.

2) to use the sajfopRi fhy SfrpaR! B2gn¥10wE eyl SanpiiREet Vadp ganvert the
sanme an audi ble and/or visible signal-to informa result to the machine

operator, as ref@ig@dth@thenai Rakliiam betwedierHdel fhFPeanigisnzzl e 28 is
dermounted fromthe nozzl e hanger 30 (Fig. 1),.an environment medium - 30

- for the |i gy @icae! 46Enand tfie s phdtotrarndigtdhess2| b€ shgngedas shown
in Fig. 8(b) is fed fromthe ' ' o
- from air to a fuel or its bubble at the time period

~ as shown by X, namely shows a high level signal Hi.

The dispensation selection switch 281 is
10. connected in parallel with the phototransistor 462
‘and if the switch is pressed down, the terminal T,
is grounded-and thus the outﬁut signal of the
comparator 82 becomes a low level signal Lo [This
signal is shown in Fig. 8(d), as that the switch is

15. pressed down at point Y].

The output signal of the compérator 82 is led
f:om its output terminal T3 to the judging circuit 84
IQV to make various-juéges and resuiting signal is fed

20. to the subsequent circuit (see Fig. 2) to use the
same mainly as control signal and secondarily to
convert the same an audible and/or visible signal to
inform.a result tq.the machiné.opérator; as referred
to hereinafter. | |

25. o

When the dispensing nozzle 28 is.deﬁounted from

the nozzle hanger 30 (Fig. 1), an envi:onment medium



conparator 82 to the judging circuit 84. On receiving the pulse signal, the"
] gcircuit 84 5. judges as that the liquid | evel sensor operates in
n to issue a correspondi ng judge signal. Based on this judge signal, g
a or driving signal is fed to the notor control circuit 361 to actuate
the electric nmotor 36 and ﬁovqjve opening signal is 10. fed to the valve
control circuit 184 to open"the valve nechanismfor the flow control vatve
40 (Fig. 2). The fuel dispensation operation can be stated by manual |y
operating the dispensing | ever 58 of the nozzle 28 (Fig. 5). During the
di spefiat ithie 1A quid kiewelt senpolrsdéeicmoddr 3d dfhudetiéow neter 38
converts an anount of fuel passing through the sane into a correspondi ng
" pul sepuil@gralsiigndkedls t sisownntnt Bighe Sdduntier fisd ciram e whi ch counts the
nunmber of pulses to feed sane to the indicator for 20. displaying the fuel
anouncompatiatioans82l. td f the sjudglingo cliechddt f&4m tOre conparator 82 to the
judging circuit 84 is not one as illustrated in Fig. 8(b) when the nozzle
28 wasedeimingdle prlse g2tgnhingéhe3Gudging taindwitac@4ial fuel di spensing
operation, the judging circuit 84 judges as that the liquid | evel sensor 84
i s5i njudgeshas hatithe ligquid level isensor spanategoinrli ng j udge signal
to feed the same to the trouble indicator 24 for transmtting the

normal, to issue a corresponding judge signal.

Based on this judgé signal, a motor driving signal

- is fed to the motor control circuit 361 to actuate

C

the electric motor 36 and a valve opening signal is
10. fed to the valve'cohtrol circuit 184 to dpen_the
valvé.mechanism for.the flow control valve 40
(Fig. 2). The fuel dispensation operation can be
stated by.manually operating the dispensing lever 58
of the nozzle 28 (Fig. 5). During the dispensation
15. working, the pulse encoder 381 of the flow meter 38
converts an amount of fuel'éassing through the same
into a correépdnding.pulsé.signal to feed the same

_ to the counter circuit 181 which counts the number

- of pulses to feed same to the indicator for

20. displaying the fuel amount as dispensed.

If a signal to be fed from the comparator 82 io
the judging circuit 84 is not one as illustrated in
Fié. 8(b) when the nozzle 28 was demounted from its'

25. hanger 30 prior to the actual fuel dispensing
operation, the jud§ing circuit 84 judges as that the

liquid level sénsor 84 is'ih its abnormal sﬁate, and



¥

matter to the operator, so that he can take a suitable counter neasure
thereto, -for instance an 5. exchange of the failed liquid |evel Sensor ,—
Ret &rning now to the fuel dispensing operation, the liquid |l evel senso Ejg;
will detect the fuel per se, bubble thereof raising up prior to the ac -
10. tuel .level "or splash thereof due to the fuet jettedly charged in th

vehicl eyfuel tank fromthe nozzle 28, when3ihe di spensing operation is
continuously carried out. The fuel detection is shown in Fig. 8(c) by the
point X and at.this time, 15. the conparator 82 issues the high |evel
signal H to feetsshessaneorrespending nudge @iigndld. tdhieedidtha@gsamnecui t
84 then judges the signal H to feed the valve closing. signal to the valve
control circuit #84theotrbablehd ndilcatore @4 fcamtfransit2ing fthes contro
valve 40 is closed to stop the fuel dispensation. If said fuel detection is .
tenporary one dusatberhtoctheacperators Isoqtihat deeicaesake 4 with a 25.
bubbl e or splash of fuel and thus the liquid | evel sensor 46 then detects
air again, the pstwttablgngpbunteshowasurerithemmty, forginstangeranmthe
-32- conparator 82 to the judging circuit 84 to reconmmence the fuel

di spensi ng oper 2xohanget ofxshenafatled t Hdaauish kevwal |seR80Be naude, since
this has : - ’

Returning now to the fuel dispensing operation,
:;fy the liquid level sensor 46 will detect the fuel per
Z:;” se, bubble thereof raising up prior to the actual
10. fuel. level or splash thereof due to the fuel
. 'jettedly charged in the vehicle fuél tank from the
nozzle 28, when the dispensing .operation is
continuously carried out. The fuel detection is
shown in Fig. 8(c) by the point X and at this time,
15. the comparator 82 issues the high level éignal Hi to

feed the same to the judging circuit 84. The

W : judging circuit 84 then judges the signal Hi to feed
i:) the valve closing, signal to the valve control

circuit 184, so that the valve mechanism for the
20. flow control valve 40 is closed to stop the fuel

dispensation.

If said fuel deﬁection is temporary one due to

the contact of the liquid level sensor 46 with a
25. bubble or splash of fuel and thus the liquid level
sensor 46 then detects air again, the pulse signal

as shown in Fig. 8(b) is again fed from the



alre been done with reference to the tinme chart 5. illustrated in Fig.

v

3. tthe fuel dispensation selection switch 281 arranged to the nqgzzle 28
i's sed down, the low |l evel signal Lo is fed fromthe conparator 82 to )
t he . judging circuit 84, as referred to before [the tinme when the switch

281 is operated is shown by the point Yin Fig. 8(d)]. The |low Ievel

signal Lo is transmtted to tke3Ralve control circuit 184 to fully open~the

val ve nmechanismfor the flow control 15. valve 40 and thus the valve v/

mechani smrepeats full open-full close operations due to the signal from

~the liquid |l evel sensor 46 ugtil,the Li%PLd | evel sensor 46 becones in a
state COMRARARKHBS tRctRe JRGILRG cd&cuity 849 tReferred enbodi ment of the

flow control valve 40 wi'll gow be explained.in detail with reference to

H o CTenoumencs khe ) Hhed o ALPBPRLFg: RFEANIAT ULt eXhl9RAF ot G 00

having gn inlet 92 and ap_ outlet 94 and in which there is formed a val ve
seat 9FLaR thexsal u:-ﬁ?%iLﬁggbB&ymégﬁ"ﬂkPQﬁﬂ $RBPS902 has a hol | ow

o)
l'i ndri,cal confi ti AN . t 9Q2b ,i,n it [ Il 902a t
cont 1 o Lty et ofopRcus BR, 28EBFnSs, Fon 1 i GRRFEL contral flow
pas%ggﬁfiué¥¥%tégm&3.pfé§ag? or | ongitudi nal channel. 902c

If the fuel aispensatidn selection switch 281

arranged to the nozzle 28 is pressed down, the low \;}
ievel signal Lg.is fed from-the ébmparatof“sz to the \_)

10. judging circuit 84, as referred to before [the time

. when tﬁe'sﬁitch 281”is_opexated is shown'by the
point ¥ in Fig. 8(4)]. The low level signal Lo is
transmitted to the valve control circuit.184 to -
fully open the valve mechanism for the flow control

15. valve 40 and thus the'ﬁalve mechanism repeats full

open-full close operations dﬁe to the signal from

/

the liquid level sensor 46 until the liquid level

Y (

sensor 46 becomés in a.state of continuously
detecting the fuel. | | | '
20.
‘A preferred embodiment of the flow control
valve 40 will now be explained in detail with

reference to Fig. 9.

25. The flow control valve 40 comprises a valve
housing 90 having an'ihlet'92_and'an outlet 94 and

in which there is forméd a valve seat 901 to receive

i
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formed in an inner surface of the side wall 902a to communicate a chanber
98 with the fl'ow passage 961. On the val ve housing 90, there is nnunteiéii)
10. casing 100 for accommodating a driving nmechanismfor said val ve bo ;
902. An inner space of the casing 100 is separated into 2 conpartnents.

The Tirst conpartnent which constitutes said chanber 98 and accommobdates a
spripg 02 to push the val ve body 902 3%.-normally toward the val ve seat
901, a receiver 104 for the spring 102, and a bellows 106 to support
novaply the receiver 104. An output shaft 108a of a stepping notor 108

projects into thg geteadbeagpeoRuentthel vadsie\hbddy 902 has a hotiowllO 20.-
attdched to its free end. The rotation of stepping notor 108 by the signal

fromthe val ve ceplindricatuconfiduratdeny, idrecapetturef @02bceént dtBig. 2 is
set so as to cause a notion of the |l ever 110 between a solid |line position

and a chain linespdei wabhdh B02aS5toFcontYod tah pdwi bion obft theovapue shaft
108a. A free end-of the lever 110 is pivoted to a valve body driving rod-
112 which is conpedyefORhraughideg@é6derith -Bientrakr£law pashagepl ant ed
pin 114a to a needle valve rod 116 having at its free end a piston 118 with
a poppet 1188+ 096benand 3| passage birodongsistudiwsl channedr882con spring
120 is arranged between the 5. pirston 118 and the guide nenber 114, to
normal | y formed in an inner surface of the side wall 902a to
communicate a chamber 98 with the flow passage 961.
o On the valve housing 90, there is mounted a
| 10. casing 100 for'accommodating a driving mechanism.fér
said valve body 902. An inner'spacegof the casing
- 100 is separated into 2 compartments. The firsﬁ o
compartment which constitutes said chamber 98 and
accommodates a spring 102 to pqsh the valve body 902
15. normally toward the valve séat 901; a receivet 104
féf ﬁhe spring 102, and a bellows 106 to support
g;:' " movably the receiver 104. An output shaft 108a of a
L;} stepping motor 108 projects into the second | |
compartment of casing 100 and has a ;ever 110
20. attached to its free end. The rotation of stepping
motor 108 by the signal from the valve coﬂtrol |
~ circuit 184 as described with referenée to fig. 2 is
set so as to cause a motion of the.levef 110 betwéen
a solid line position and a.chain iine position in
25. Pig. 9 with ﬁhe aid of the output shaft 108a. A

free end of the lever 110 is pivoted to a valve body

driving rod 112 which is connected through a guide



cl ose.the fl ow passage 961 with the poppet 118a. On operation of the flow
cop valve 40, it is assuned that the lever 110 is i‘n the posit.ion as
sown in solid line. Since a pressure due to actuation of the punp 34
lied to the inlet 92, the fuel flows through the aperture 902b into

t he hol |l ow val ve body 902 and t-hen into the chanber 98 to press the val ve
body 902. Therefore, the imnlgg 92 15, is not comunicated w th the out| et
94 to prevent any flow out "of the fuel fromthe outlet. If the stepping‘
notor 108 is then rotated in stepwise in response to a nunber of pulse by a

pul se signal .fromthe valve coptrpl ¢ircuit 184 (fqQr instance 0.45 20. per «
pul se‘)‘,emgﬂﬁ Rddemithy & IR cpl?ngiﬁar 5?a?e§e%‘ﬁﬁ Jad¥%e to cause an

chanepdoBTE DRSS a1 G rhrtR 980 .bEArOag B e H Bges 5020 and 961 °

o s o e
}[ nleeltxa %mg%g%% PnAtsPEé&%rﬁﬁg i3 fﬁ?lgngFé{]g?%?nf %&e flows fromt hegi nl et
oct: BHPERR LAY pPE SHE YL ABEL 1 E40 88 ROrbRI S OT Ur 5020, the

fuel ciose the flow passage 961 with the poppet ll8a.

C

On operation of the flow control valve 40, it
is assumed that the lever 110 is in the position as W,
10. shown in solid line. Since a pressure due to
actuation of the puifp 34 is applied to the inlet 92,
the fuel flows through the aperture 902b into the
" hollow valve body 902 and then into the chamber 98
to press the valve bédy 902. Therefore, the inlet 92
15. is not communicated with the ouilet 94 to prevént

any flow out of the fuel from the outlet. If the

.

stepping motor 108 is'then'rotated ;n stepwise in . >,
résponse to a nuﬁber of pulse by a pulse signal from
the valve control circuit 184 (for instance 0.45°

20. per éulse); the lever 110 cérrespondé ingly rotates,
in clockwise to cause an upwardly movement of the
piston lié in.thé figure,'so'thgt the fuel in the
chamber 98 flows out from the outlet 94 through the
passages §02c and 961, to reduce a pressure in the

25. chamber 98. This pressure reduction‘causés-an upper
movement of the valve body 902 to cause the

communication between the inlet 92 and the outlet 94



does ‘not enter in the chanber 98 and thus the pressure in the chanber 98
reduces to cause>the upper novenent of the valve body 902. In other wg ).
a position of the valve body 902 depends on a 10. positional relation '
bet ween the piston 118 and the aperture-903b, nanely the anounts of f§

floﬁs |nto and flows-out fromthe chambd® 8. In nore frankly speaking, if
thet pigton 118 is in its ‘upper (or |ower) position, the valve body 902 is
also i ¥its 15. upper (or lower) position and thus the val ve openi ng

depends on the RAsIAdI et ftel CFEowilRndbagho thee imdled idHa Huthee.

st eppi ng not or 108 As a-precautional measuré to a possible 20

interruption of »l esdg ixﬁnﬁx\?%i ghik' sulke,Ofneh Fusle Flicias TcH HHS.
anot her |ever 114 for actuating said |lever 110 or a conbination of a

passage 121 conmpsli¢ftdngedethacoutlletosl ehrdbghdhehageds FR2isnd a
val ve 122 arranged in the passage 121-4tay be 25. -provi ded. - 36 - The

flow control valasge wellvdd passageshgoRemaadd 964 ,bdukpdfatuhe ipidten manner
as referred to is quite suitable for the apparatus according to the
i nvention, siSncdl$enom=dtaisesveor olloset than aparitdire 02k sihelafwal and
stopped at an optional position, whereby a response of the val ve mechani sm
is rapid and ensipes nob esten fo theechember A8y amdt ithwd the
- pressure in the chamber 98 reduces to cause the
upper movement of the valve body 902. In other
words, a position of the valve body 902 depends on a
10. positionai relation between the piston 118 and the
aperéure 903b, namely the amounts of fuel flows into
and flows-out from the chamber 98. In more frankly
speaking; if the piston 118 is in its upper (or
lower) position, the valve body 902 is also in its
15. upper (or lower) position and thus the valve opening

depends on the position of the lever 110 due to the

rotation of the stepping motor 108.

_ iv/ As a precautional measure to a possible
20.'inter:uptiop of electric supply or trouble of the
stepping motor 108, another lever 114 for actuating
said lever 110 or a combinatioﬁ'of A passage 121
communicating between the outlet 94 and the chamber 98
and a valve 122 arranged in the passage 121 may be

25. provided.



fl ow anount. -37- CLAIMS 1. An apparatus for dispensing a |iquid, :
whi y pnprises a liquid reservoir, neans for punping up the liquid from
sai{dreservoir, electric notor nmeans for actuating said punp neans, 5. f|OW‘
net F Aeans for nmeasuring an anmount of the liquid passing therethrough,
means for -indicating the anpu of :liquid neasured by said flow neter
nmeans, val ve neans for controfing a flow of the liquid passing ;
t her et hrough, stationary piping including a first conduit connecting sat

_ punp neans to said reservoir, a second conduit connecting said flow neter
nmeans to saiTheuffoweesatralt faldecd0dwittls Gurtrimechanigmval ve neans to .
said flow neter neans and a fourth conduit connected to an outlet of said
val ve mfhto cbé|epebhtedobnduthemmannexomz atefetred toetsend of said .
fourth conduit, dispensing 15.. nozzle neans connected to a free end of said?
f | exi blgmicmndeiitakbasfandthevappaxativsiabdandingebsotheeans at an outl et
end thereof arranged to detect the presence of liquid at the |level of said
sensor. inventiamd sigcettbe peedlet vadwecaicsll Bl@ctancrapidly said | evel
~sensor neans and arranged to 20 operate so as to issue a signal for

aut Smatbiec Aidtnatedpand steppedgatonn: wptiiapall positiand nozzl e neans in
response to receipt of a liquid detection signal fromsaid | evel sensor
means dhegehy amanah@g thenyrlye @mechapiamots araPiddet ernined tine
period for recommenci ng the discharge of 25. liquid fromsaid nozzl e neans
if a si%ler}@#%%ei%daﬁr‘éﬁn be able to set any optional

ow oun . . | o

~

o/
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said’'l evel sensor neans showi ng absence of the liquid at the level of sa
sensor neans; and then finally to | or stopping the 4%229
di scharge of |iquid. 2. The ap qm “ﬂ[ﬁﬁ'&d in-claim1l, wherei

sai g~f | ow neter neans has encoder neanscta | asue ul se signal repres-
enti'ng an anmount of the liquid passing through said flow neter neans and

feed t"_sane to said indicator means through 5. a counter circuit. 3.

The apparatus as clained in claiml, ein said control circuit conprises

a level sensor signal judging circuit" ch is connected to said liquid

| evel sensor neans through a protective b circuit and is arranged to
praduce normal 10. and abnormal out put sigﬁé$§—depending on whet her said

| Taai o at thetevelts ABPadetil Bor Mileeplaroeotiuia; W%Eﬁ&? 3’“@%1%5 2
f |

arranged to d?rq‘%qggfrf%%‘}ﬁv‘e heEhE ror” Bibising b | Bhel b HECH i,

said 09I NG cLEaub180 1ekRoAE idker Rl B RRa L2 é‘ai{&'tsﬁﬁnéor 4,

circuit which 1's arrange Issue a first signal on recerving

signal frog Si‘lgwl Hé%i‘gmééhﬁUf&raﬂéaéﬁr%ﬁédahhélﬁoﬁﬂtaof’ ANE 10RAIE 'paENIHY

circuit, said valve control circuit 20. berng arranged to receive a signal

fromthe MenMgpesehtough)d mean®SUox Sgﬁaﬁéa%hﬂ@a|tﬁér ROWARE T NEF a MY
body arranged in a flom1passage in said val ve neans. 4. The apparat us” as

claimed in cl aeabareuhsyesalaaf@Iowa:hweﬁeaeangQr%we%é’aﬁ@tfsazn@o\ﬂt%nmg
Ilctwd inlet and outlet, a

a flow of the liquid passing therethrough, stationary plplng

*

\g/ - including a first conduit connecting said pump means to said
HE- reservoir, a second conduit connecting said flow meter means

to said pump means, a third cbnduit connecting said valve

means to said flow meter means and a fourth conduit connected

to an outlet of said valve means, a flexible conduit means

’ponneéted to a free end of said fourth conduit, dispensing

15. nozzle means connected to a free end of said flexible conduit

means and having a liquid level sensor meané at an outlet

v end thereof afranged to detect the presence of liquid at the
Ly, level of said sensor means, and a control circuit connected

electricaily to said level sensor means and arranged. to

Eaty

20. operate so as to issue a signal for automatically stopping
- discharge of thg liqﬁid from said nozzle means in response
to receipt of a liquid detection signal from said level

sensor means .,so as to issue another signal after elapse of a '

predetermine; time period for recommencing the discharge of
25, liquid from said hozzle means if a signal is received from
. said level sensor means showing absence of the liquid at the
/F level of said sensor means, and then finally to issue the

signal for stopping the discharge of liquid.
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25. biased val ve body arranged in said housing to communi cate or shut off
bepmé;g—the inlet and outlet,.and | ever nmeans which is driven by npotor

me é actuate said val ve body st epwi-se—5——Theapparatus as clained in .
cl a wherein said liquid - 39 - level se ns conprises |ight

em ssidn nmeans and |ight receiving rreaum m ‘“ F@H@Er atus as clained in
claim3, further conprising control t which is connected
to a counter- S. circuit and arranged to recelve pul se signals from s d
flow meter neans, said dispensing circuit being arranged to control the
amount of the liquid finally dispensed fromsaid nozzle neans so that said ~
i nd2 cat orheeapparsdtush assplaimed spenskalinmi L ewhetetivo sdeid Blowl aces, - |
di spl ays zero in the 10. second deci mal place. 7. The apparatus as T
cl ameedri meahsi a3, enNowdsm means iad issperd PR IsnEigna Y aepraser es |
information relating to a degree of opening of said val ve neans
coremspngdiary amoanfti ref dilkrhdigqaidat padsingg thyouwgh osaidi shboei ng
operation and, 15. on .a reconmenced subsequent di spensing operation, issues
-a smgbetr meanet ande feeg chefsametingadd indicatidre mavhahyoughe to a

-

| ower |evel. 8. The apparatus as clained in claim4, wherein said val ve
body teuntes| cdwcwyiti.ndri cal nenber with an aperture formed 20. in its side
wal |- and a | ongitudinal channel at its inner wall, and cooperates wth

pi s? on- ITR@ apRAsatyspasopepimed b? §&ﬁ§mlbvéwh%§%h§ said control

circuit comprises a level sensor signal judging circuit which -
is connected to said iiquid'level sensor means through a S"
protective barrier circuit and is arranged to produce normal \_/
10. and aﬁnormal outputlsignals depending on whether said level |
?ensor means is in a:ns;mal state corresponding to the absence
of liquid at thé levellthereof'and an abnormal state corres-
ponding to the presence of iiqﬁid at the level thereof,.a
motor control circuit which is arranqed'tp drive said motor
15. means-on reéeiving the normal signal from said judging circuit
SO as to.actﬁate said pump means, and a valve control circuit
which is arranged to issue a first signal‘oh receiving the ' ‘fﬁ
normal'signél-from said judging circuit and to feed this to \Vj
'a vaive opening memory circﬁit,'séid val&e control circuit

20. being arrénged to receive a signal from the memory circuit

and to issue a second signal 'fof actuating a valve body

arranged in a flow ﬁaSsage in said valve.means.

4. The'apparatus'éé claimed in claim 1, wherein said valve

means comprises a housing with a liquid inlet and outlet, a

25. biased valve body arrahged'in said héﬁSing to communicate or

shut off between the inlet and outlet, and lever means which

is-driven by motor means to actuate'said valve body stepwise.

5. The apparatus as'claimed in claim 1, wherein said liquid
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9. % The apparatus as clainmed in claim5, wherein said Iight em ssion neans.
is.a light em ssi'on diode to emt a pulse 25. beamby a signal from an égzg
osCillator and said light receiving neans is a ' ich will

be wade to its through state by receiving the. beamfrom sai | ode. 10. The
apparatus as claimed in claim6, wheggin said cﬂ‘m\l““ m‘ spensi ng
circui&éjs arranged to permt dispenSation of a L A I

anount of
liquid after said | evel sensor means has issued 4aill signal for stopping
di scharge of liquid, so as to enable said final amount of liquid to be

acclratel y 51edeipeidiftbr lieandheonpidsais sl ighi€!| ehIBIibA @edn® Indaigiy
| ers means are arranged to respectively nake the light beamemtted from.
saigd |ight epreeeioind adarisvy 0 a parallel one and nake the parallel beam
converge on said phototransistor. 10. "12. Apparatus according to claiml,
substantiall §.as Raeciapparituse aescraimedvwinhclatimrdnc€urthard camprising
Illustrated in the acconpanyi ng draw ngs. :
: a contro; dispensing circuit which is connected to a counter
5. circuit and is\afranged to receive pulse si§nals fram said
flow meter means, said.dispensing circuit being arranged to
control the amount of the liquid finally dispensed from said
i nozzle means so that said indicator means, which displays
\\/ 'dispensed litres to two decimal places, displays zero in the
10. second decimal place.
7. The apparatus as EIaimed'in claim 3, wherein said vélve.
opening memory circuit stores information relating to é. degree
of opening of said valve méahs correspondirfg to a f.irst.
‘discharge rate during a previous dispensing operation and,
15. on a recommenced subsequent dispensing operation, iséués a
signal to set the degree of opening and hence the discharge
g;, rate to a lower level.
ro 8. The apparatus as claimed in claim 4, wherein said va}ve
body is a hollow cylindrical member with an aperture formed
20. in its side wall and a longitudinal channel at its inner
wall, and cooperates with piston-like means to be operated
by said lever means.
9. The apparatus as claimed in claim 5,.whérein said light
emission means is a light emission diode to emit a pulse
25. peam by a signal from an oscillator and said light receiving
means is a phototransistoi which will be made to its through

state by receiving the beam from said diode.

10. The apparatus as claimed in claim 6, wherein said control
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dispensing circuit is arranged to permit dispensation of an

additional small amount of liquid after said level sensor

means has issued said signal for stoppiﬁg”dischérge of liquid,
so as to enable said final amount of liquid to be accurately
5. dispensed.
~11. The apparatﬁs as claimed ih claim 9, wherein lens means
are arranged to respectively make the light beam emitted
from said light emission diode into a parallel one and make
the parallel beam converge on said phototransistor.
10. 12. Apparatus according to claim 1, substantially as herein-

before described with reference to and as illustrated in the

accompanying drawings.

s

e

C C



