. modul es -have typically. be&

MULTI PLE FLUI D DI SPENSI NG SYSTEM BACKGROUND OF THE INVENTICN Systens for

di spensi ng a nunber of fluids in operations such as vehicle service and the
l.ike are well -known. At the sinplest end, a hand held neter and di spernse
val ve m ght be used by an individual mechanic to add a. predet ermi ned anount
of oil to a vehicle. Typical” of previoug nore sophi sti cat ed devi ces have
been sold by the assignee of the invention, Graco Inc., under the

designations FLU D COMRERTerT mmﬁtﬁ_r%mmw SYGOMMIDER er 1] . I n
such devices a central rol nodule or nodules connected to one anot her
control the punp, a solenoid val ve adjacent to the di spense point and a
net er which neasures flow out of the dlspense point in order to dispense
fluids. The problemw th such_pr 5 h contr ol
3 <2aLS2 TR RY \ﬁ/ Itancethe Aai n-
desk of a service facility mhlch reqU|res Iong runs of multiple cables to

t he various punps, solenpid valves and neters ich control is d |red
SUMMARY OF THE | NVERBEN QL dﬂ%”c"ﬁé‘}aef%r”é”%b‘?fbjoéchu\égstH?-s ORTFALTSoAUER

d I le fluid di t h f di
el T e s e e
th | unbi d h trol e
T, 1" AR B R B A e

provided a Hedtahic to add a predetermmed amount of oil to a vehicle.

Typical of previous more sophisticated devices have been sold
by the assignee of the invention, Graco In.é.-, under the designations -
FLUID COMMANDER™ and ELECTRONIC FLUID COMMANDER™, In such-
devices a central c_:.ontrol module or modules connected to one
another control the pump, a solenoid valve adjacent to the dispense
,lpoint and a meter which measures flow out of the dispense point in
order to dispense fluids. The problem with such prior art systems is
that such control modﬁles have typically' been located centrally as in
for instance the main desk of a service facility which requires long
runs of multiple cables to the various pumps, solenoid valves and

meters for which control is desired.

- SUMMARY OF THE INVENTION

It is therefore a object of this invention to provide a multiple
fluid dispensing system which is capable of dispensing of substantial
numbers of fluids which minimizes the amount of wiring and other

plumbing necessary and which may be controlled from one or more

positions in the system.
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for dispensing a plurality of fluids conprising a plurality of fluid
sources; a plurality of punp neans,  each of said punp neans bei ng connected
to one said fluid source; a plurality of valves, each said val ve being
connected to one of said punp neans; a plurality of neters, each said neter
‘bei ng connected to one of said valves; @ plurality of dispense points, each
sai d di spense point being connected to one of said neters; a plurality. of

.cont.rol .modul es t’HQ?H]?ﬁB(:ﬁ'ﬁﬁigthy%téthﬁ@"ﬁrb)ﬁ@éd puiph par phuradity! Wfalsotiyces
neter ports and a plurality of valve pofts, each said punp neans bei ng

connect ed t @fofl@idfnaiAtH, PHIksPUTt Garig@s hflaad¢l tealbee d@gp@msab,nrmmhedast pilpne
of said valve ports and’each said neter being connected to one of said

met er port s;geapd l@Fangnd Oaneifessiedr Fuehi @fntyseofflafb oshwrices drsnectedmp
.sets, each said set conprising.the conponents. of .one of -said punps, one of

sai d val ves candieef®] ofo $RiagldTRipRrstiand ofhtiecipump |eagt Heveomreldednivia of
said sets are connected to ports of different control nodul es. 2 In the

descri bed e@b%iidmnwhithewnﬂﬂepscbﬁﬂe,sxf@rems't:mcw,oy)kmmtém aimpltorthlei tayr of
sources of fluid namely tanks of various fluids to be dispensed, . such as
oi |, gear | perard apimiy. e@iereEach dfot hosembewi doaives hsocaaf@dnpwith
connected to it and operation of ) : '

each dispense point, that is, associated with a hose reel and manual

“dispensing valve on that hose. ..

Lastly there are a number of meters also typically located close
to the dispense point which measures the flow of any given fluid
through a line. There are also one or more control modules and each
control module has a number of terminals to connect to the
aforementioned pumps, aforementioned valves and aforementioned
meters. If more than one control module. is utilized, the control
modules communicate with one another through a CAN (.Controller
Area Network) and are physically connected together by a simple
wiring scheme such as twisted pair. There is also at least one control

pendant associated with the system for providing operator input.

.-During an initial setup process, in a typical situatioh one control
module might be located near a h_ose reel in a particular bay. and
.control the meters and valves associated with the various fluid
dispense points on that hose reel while a second control module
might be located in the pump room adjacent to the pumps. During
setup, an operator or administrator may assign .associated connected

ets, that is, he or she mayv decide that a set is comprised of a meter
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the punmp may be controlled via a sol enoid which would provide for

i nstance, pressurized air to the air operated punp. There are 1 amﬁ#nﬁmmwmi

of val ves associated with each di spense point, that is, aSSOCI

hose reel and manual dispensing valve on that hose. Lastly theq

nunber of meters also typicatlly |ocatedsclose to the di Spense poi nt mhlc

nmeasures the flow of any given fluid through a line. There are al so one or

mor e control c [ '@Hﬁpe 1eoid esht nal s

to connect® 1F884 (glfg gﬁi\b? g fe&B %@Hhaf (ﬁﬁgﬁen %ne vg?veglan ot

af orenmenti op IS he control nodul es communi cate with one anot her
cﬁz\ﬁ?ﬂ&rgﬁ ﬁooqﬁléf

t hrough a I Area Network) and are physically connected

t oget her a sinple wri ng schene such as twisted pair. There is al so at
‘least one CO”HORIHE”S’@% fht?de‘ﬂ'télh thie B¥Sbehel QFisRESVidHidl9pense =
oper at or i nput ng arf |n| etup process, In a typical situation one

control modple wght-be kg tegumgr drhoge gheiculfir @ FRIH CYhAsudpy @H@

control the netérs and "va associated* with the various Tluid

di spense prdPea-ke;ﬂnoﬁ@@t 1Q3eiate8e!setil®ugh SECPRAdaGNt IRatd@dleralight
be located I'n the punp room adjacent to the punps. During setup, an

operator or trigt ted$Si Phe 268861 ahesdulegnnenkedosehash tothtri s,
he or she n%yyﬁhg?’?je 1tﬁhgi;iea§'2¥ Is conprised of a meter 3 sol enoid and

a valve sojiiaQicH, the0RGoMdhBntibRd PnespbdnOLTer f e astmple otwimtdd! gaifhus
an operator nmy - enter that he or she wi shes to di spense for instance four.
quarts of Hpep@lidseUhsdignfdtitd mialyr beghemadéeat any given time as desired.
A number of separate dispense operations with the same or different
fluids may be carried out at the same time over this networked

system.

These and other objécts and advantages of the invention will
appear more fully from the following description made in
copjunction with the accompanying drawings wherein like reference
characters refer to the same or similar parts throughout. the several

views.

A BRIEF DESCRIPTION OF THE DRAWINGS

Ficure 1 is 2 schematic view of the instant invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

In the instant invention, as shown in Figure 1, the general
plumbing of this system will be described first and the connection of

the dispense syétem thereto will be described thereafter. The



~aforenentioned associ ated set through a pendant |ocated literally anywhere
In the'system The control nodules talk to each other through the-

af orenenti oned network over the sinple twisted pair |line. These assignnents
may be remade at any given tinme as desired. A nunber of separate di spense
operations with the sane or :different fluids may be carrited out at the sane
time over this networked system These And ot her obj ects and advant ages of

e oPhea " Seslibiits (8 o Aoty dessiptien
Thetant | v M foueRss R T RORe GRS MRS BB GOER T SHOWbsB T bod
b S G S I Y R R S WiEY
o o o T Ted T STA S ol TR PO VA we
ST TCa o0 Ll ge Soutces s STewheneyhyt harger nurbers ey be used)

14c, which are fed by air conpressor 16 via air line 18. Interposed :

val ves 20, 200 Smicagsedso pERVeBHVr hERprtith T PR ARDfulls SR

‘; ;ggegfre; ;a‘h%L Oliﬁi{)gggg%i}d'goleiﬁ?d CORARS! OPal 026b UhHd MRS Sefifetivély. anth 24C
output lines 22a, 22b and 22c from pumps 14a, 14b and l4c, are
'connected to fluid meters 24a, 24b and 24c respectively. Located on
the downstream _side of the meters are fluid solenoids 26a, 26b and
'26¢ respectively. The output of the meters is connected to hose reels
28a, 28b and 28c which terminate at dispense nozzles 30a, 30b and

30c respectively.

A plurality of control modules here numbered 32a, 32b and.
32c, are connected .together via a twisted pair wiring 44. Control
modules 32, 38 and 42 are identical with the exception that one

- module in the system must be a master module having nonvolatile
memory. While three control modules are shown, a larger or smaller

number may be used as long as one module is a master module.

For purposes of the illustration, all modules will be treated
identically. Each module has a plurality of solenoid ports 36 to
control fluid solenoids such as 26a, a pl_urality of meter ports 34 to
receive signals from a fluid meter such as 24a and a plurality of air
solenoid ports 44 which may be used to control an air solenoid such-

as 20a for operation of a pump. While solenoid ports 36 and meter
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t he downstream side of the neters are fluid sol enoids 26a, 26b and 26¢
respectively. The output of the nmeters is connected to hose reels 28a, 28b
and 28¢c which term nate at di spense nozzles 30a, 30b and 30c respectively.
A plurality of control nodules here nunbered 32a, 32b. and 32c, are
connected together via a twisted pair wiring 44. Control - "nodul es 32a, 32b
and 32c are identical with the excepti oR that one nodule in the syst em nust
be a nmaster nodul e having nonvol atile nenory. Wile three contro| nodul e
are shown, $arss geBdor artal | dumbensdr mepppeatabbd asheyng B@Yonebeodsed s -
a . master nodul e. For purposes of the_illustration,_ all rmdéul S ({ﬂll e
treated i derdntershppgesblsh amdiley rag EBnntignally ye@wivaderhoi Cg’om We 802
control fluid solenoids such as 26a, a.plurality of nmeter ports.34.to .
recei ve si gridl e3patden #ff havingrepliegsdcints iva condrel mendant; y‘fQ)f--W&il?h 1s
sol enoid ports 44 which may be used to )ggnt ol an ajr sl enoi,d suc fls, 20a
for operati d¥€doft0 aPIREHIM \WERE o SESEEhOR Egpt to rdexq dispensing i, fluids. 34
are  nunbered separately, t he may bé used jnter.changeahly.as,
they are furMpr%nim OBGuICPRLER: pebdant poa,PEtem iMa¥%y Sb‘ll%ﬁGFHhéﬁgﬁé“ed
plugged into it _a cqntrql ,pendant 40, which is wsed,t,0 ptQgram the system
and al so t o % d@r aﬁgsﬂﬁgflﬁb‘g o&‘ef Finahsn.urﬂ/E‘F‘é Oﬁg}chﬂgscﬁg‘trol pendant per
systemmay be utilized if desired up.to and including the total nunber of
nmodul es 32. Idealdy_in t.he pl iR [,on u
as control nodul eﬂ‘%ﬂ b ﬂnFF%%rﬂé’%Té%ﬁ?%guéabgta teg'é%%tg:oé*et gﬂggﬂgé;j %lgcé?lt% J‘

"~ control module 32a in Figure 1 would be located close to an adjacent

| hose reel bank containing the hose reels 28a, -28b and 28c and would
have fluid solenoid port 34 connected to each fluid solenoid 24.
Similarly, each fluid meter 26 would be connected to a fluid meter

port 36.

Also in a preferred and conventional installation, the pumps 14
and the fluid sources 12 would be located in an area remote from
where the dispensing would take place and thus another control

- module 32c would be located adjacent thereto and one air solenoid
port 44 would Ibe connected to an air solenoid 20a. While only one of
each port is shown in Figure 1, it is to be appreciated that there are a
number of such ports for instance in the drawing, control module 32a
would have three ports 34 each of which would be connected to one
of the fluid solenoids 24a, 24b and 24c reSpeétivel_\'. A similar
arrangement would be usad with .the same control module 32a for

fluid meters 26a, 26b and 26c respectively.
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hose reel bank containing the hose reels 28a, 28b and 28c and woul d have
fluid solenoid port 34 connected to each fluid solenoid 24. Simlarly, each
fluid neter 26 woul d be connected to a fluid meter port .36. Also in a
preferred and conventional -installation, the punps 14 and the fluid sources
12 woul d be located in an area renote fr€n1mhere t he di spensing woul d take
pl ace and thus another control nodule 32¢ would be | ocated adjacent thereto
and one air solenoid port 44 woul d be connected to an_ai noi.d 20a.

Wil e only one ofNehdMpdr8Y§EMLhWRATS ndkki @Sr QLS (Wi ]{083%5(? (!Llﬂlagﬁ'i'ltat[é)d
that there are a nunber of such ports,for rn apnce in ntro
modul e 32a WBEI aRARAS, t Bnge coatE Faodiler, cout 14nPE ruse E"fb 1@%&%&0&8

one of the flujd sol enoids, 24a, 24b and 24 respectively. A simlar

~ arrangenent €#6l QOBEOLsEPIEN 1§ HEIE HSSHE} nodul e 32a for fluid meters
26a, 26b and 26¢ respectlvely 6 During t he setup the operator prograns

d h f [
fhe Tl ui g friﬁfi iine 15 GtiuBr Gies PREE e BLARE BodBde Sl SAREET
t which t ted t I ﬁ?é“?l
?I 3Ied so: gngi‘ EC | aﬂ&gg‘ﬂ%iaﬁ?g?éfﬁtﬁge%ﬂ gng(g% g% Ity ‘tsigrrgggﬁlgn
sets mdepgade tn}g{ éﬁ? e?ﬁée ns{al@é cg(ygpa gf)arh £y tbe‘i'ﬁ‘%'eeat?et

whi ch t hey grea anount ’ o

e o O SyHiBR: S Ifé%é#{e:a SUzheBn e § leeﬁ&icy ’f@aﬁiU&te%hé heardBOHRe Ofs
fluid solenoid 24a and meter 26a. Th1s independence and ability to
assign sets -independent of their location as compared to the
hardware to.which they are connected gif/es a great amount of
ﬂexibility to the 6pefat6r and installer of such systems and greatly

reduces the amount of wiring and piping required for installation.

This allows the use of multiple pendants as control points - as
many as one per control module. Operator security may be provided
by requiring operator signon with paséwords and the like at a

~pendant in order to operate it. The system may also be used to
output data to a printer for billing purposes or to a computer

database for billing or maintenance records.

It is contemplated that various changes and modifications may
be made to the dispensing syétem without departing from the spirit
and scope of the invention as defined by.-the following claims.

/
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This allows the use of nmultiple pendants as control points - as many as one
per control nodule. Operator security may be provided by requiring operator
si gnon with passwords and the like at -a pendant in order to operate it. The
system may al so be used to output data to a printer Thi Sheet!Plad BeehBepldédd 0S €S
‘or 'to a conputer database for billing or nmaintenance

contenpl ated that various changes and nodifications VHHIIEHMII mt he

di spensi ng system w t hout departlng fromthe scope of

defined by the_follown 7 WHAT IS CLAIMED | S 1. A systen1for
di spensi ng an Sv'liﬁ-rTaIS QngﬂfffEQl@s conprising a plurality of fluid sources; a
plurality of punp neans, each of. said punp neans being connected to one
said fluid spurce; a pIurallt of val ves, geach sai al ve bei ng .connected -
to one of sald pufp SBEH; %rrﬁlap%ﬂsms Bf PhvsekiEs 0@5%#%%%15@:1 Shei ng
connected to one of said valves a plurality of dlspense poi nts, each said
di spense point being co nec one of said neters; a plurality of
control nodul es t% gt d#?&&“g pPUrESt ty of punp ports, a plurality of
meter ports and a plurality of valve ports, each said punp neans belng

connected to ?ne o %%Idt)puon{p poor ; Smegﬁgheacfl dof/asla\ll& pumpg means being

connected to one said ﬂ,u1d source;

a plurality of valves, each said valve being connected to one of

said pump -means;

a plurality of meters, each said meter being connected to one of

said. valves;

a plurality of dispense points, each said dispense point being

connected to one of said meters;

at least one control module comprising a plurality of meter
ports and a plurality of valve ports, each said pump
means being connected to one of said valve ports, each
‘said ‘valve being connected to one of said valve ports and
each said meter being connected to one of. said meter

ports; and

means for operator assignment of associated connected sets,
each said set comprising the components of one of said

~ pumps, one of said. valves and one of said meters.

2. The dispensing system of claim 1 wherein said system

comprises a plurality of said control modules and wherein each said:

* c L M s *




connected to one of said valve ports and each said neter being connected to

one of 'said neter ports; and neans for operator assignnment of associated

connected sets, each said set conprising the conponents of one of said

punps, one of said valves and one of said neters and wherein at |east two

. conponents of said sets are tonnected togorts of different control

nodul es. 2. The di spensing system-of claim1l wherein said control nodul es
a

comprise: a HRYjdthichP UdridlecHOA St iy 12" fé@ﬂéea' dqg'getrn gagfégaﬁs' y@%&ﬁ@# dppdul e,

said control es being connect tem claim1l

or claim 2 fk’ﬁifdh%ro(iﬁpaﬁéﬁlﬁsi "Beifk 'cﬁf}ﬁéc@g?t&oﬁtffé%len?eé&ﬁ%l GRBARKsSFd@ one
of said control nodutes for controlling dispensing rromany part of said
system 8ofle ahlgnEfspensing systemof claim3 wherein said means for
operator assignment 1s carried out -substantially exclusively froma said.

single point. 5. The dispensing system of ‘claim4 wherein said single
point is saig, contil qigpéiiihg system of claim 2 wherein said control modules

- comprise: -
a master control module; and

~at least one regular control module, said control modules being

connected.

4. The dispensing system of claim 3 further comprising at least
one control pendant connected to one of said control modules for

controlling dispensing from any part of said system.

5.  The dispensing system of claim 4 wherein said means for
operator assignment is carried out substantially exclusively from a

said single point.

6. The dispensing system of claim 3 wherein said single point is

said control pendant.
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