7 28264 A PUWP FOR SUPPLYING A LI QUI D ADDI TIVE TO A FLOWCOF LIQUID This
i gvention relfates to a punp for supplying a liquid additive to a flow of
Litqui d. Punps_ for this purpose are well known, see for exanple U K Patent
h§§),1243732 and 1387880.  Both of those 5 punps are.primarily for use_in
hqrticulture i.e. for introducing quantities of liquid fertilizer inggggg
¢rgation water. Whilst they operate satisfactorily.in their inten
e V|ronnent in particular they overcone the problemof injecting additive
ito flowing 10 liquid, they are not the first choice of pump 3$R8d§4in
ther environnents e.g. environnents where there is no electricity i.e.
nDte rural areas, or environnents where fire hazards have to be avoi ded
all costs e.g. in petro-chenmical industrial plant. For use in 15
pétro-chenical industrial plant, punps may be flame proofed and other
-appropriate nmeasure nmay be taken. However these neasures in thensel ves
ténd to greatly increase the production costs of the punps. -2 1t is
therefore an object of the present invention to provide a punp which is
sqltable for use in a wide rangé of environments, whether industrial,
agricultural or horticultural, and which does not depend for its 5
ofgeration on an electricity supply and finally, which is of a sinple and
egonom c construction to manufacture and service. According to one aspect
off the present invention there is prOV|ded a punp for supplying liquid
addltlve to a flow of liquid, conprising a dosing i O chanber
cdmuni cating with an inlet opening and an outlet opening for a liquid
addltlve each said opening

‘1-

A PUMP FOR SUPPLYING A LIQUID ADDITIVE
TO A FLOW OF LIQUID

This inventio@ relates to a pump for supplying a liquid
additive to a flow of liquid., . |
Pumps for this purpose are well known, see fof example
.U.K. Patent Nos. 1243732 and 1387880. Both of those

5 pumps are pr1mar11y for use in horticulture i.e. for
introducing quantities of liquid fertilizer into

irrigation water. Whilst they operate satisfactorily
in their intended environment, in particular they

- overcome the problem of injéeting additive into flowing
10 liquid, they are not the first choice .of pump for certain
other environments e.g. environments whe}e there is no
electricity i.e. remoie rural areas, or environments
where fire hazards have to be avoided at all costs
e.g. in pétro—chemical'industrial plant, For use in

15 petro-chemical industrial plant, pumps may be flame proofed
' ~ and other appropriate méasure nmay be faken. However these
measures in themselves tend to greatly increase the
product1on costs of the pumps, '



being controlled by a non return valve, a first dlsplaceable menber _ et
arranged in said dosing chanber and operative to di spense said liquid A :
additive, said 15 first displaceabl e nenber being- operatively connected by ...
connectlon means to a second di spl aceabl e menber arranged-in an operatlng\_)

chanfagr, .sai d second di spl aceabl e nenber being arranged to partition said
operiMhg chanber into first and second operating 20 chanbers, each of 5/~

sai d rst and second operat+ng ehanbers having a respective port for
communi cati on with a supply of operating fluid, operati-ng switching neans.
for controlling the supply of operating fluid to said ports of said first
and second dpedst itﬂngreualrbe'as omctam thee mteiseg tsunvehthom neans bei ng

operative sqﬁh opergtlﬁ 9%? féﬂf%agygjf%gcggg PResaigy chambers is

bei ng supplied-wth the respective other operating chanber
i s being ev&aR&ee® wﬁEWéS?ngﬁEE%sSV4Q$QﬁMtiﬂﬂqi}nié »0RESAPHL BRalat i ng
- switching rr&ﬁnmoeftfleauureupma%mhofoe&amtcmpeﬁm @arrrfﬁms and thereby

di spensi Q ed.qyan d | si ng

chanber, % ofrpelrpr%‘qég:hdgg grﬁa{aigég %’h sqé{ﬁri'ggnghfdsﬁfl ‘?tga{he)d ‘and a

pi | ot swit cHish@Ih@afdmp erregﬁam@rmi,n Fpnstameitdond taj mnls:é@@tmm procating .
connection mrserviaeandmesmmgreé | o4l )bsﬂé@ltmogdthb)’pfés%xdt couplings to

the fluid agtua o] h a chi ng
means and Hﬁg‘?&3°& %g étig L Y%éﬁ%dgﬂﬁﬁﬁ%q%HUE“QBﬁg (ﬁﬁﬁﬁkéoperable
‘such that, sadditilve tend fipwsof liguigh, compylising ehedesingrocating
connectlfu1 %&%ﬁﬁersébﬂmﬁhﬂbdtﬁﬁéLW&ﬁK‘éﬂMﬂﬂﬂatn P@ﬁiﬁé hRgaghuated to change

the supply of ratin fr to .the other ai d operating
chanber s, * alitiRd GPRBLAE SoF el THIT g t1ve) Saen°sard bpertfng
- being controlled by a non return valve, a first :

displaceable member arranged in said dosing chamber
and operative to dispense said liguid, additive, said

15 <first displaceable member being operatively connected
by connection means to a second displaceable member
arranged in an operating chamber, said second
displaceable member beiﬁg arranged to partition said
operating chamber into first and second operating'

20 chambers, each of said first and second operating

 chambers having a respective port for communication

with a sﬁpply of dperatihg fluid, operating'switching
means for'controliing the suppiy of operating fluid to
said ports of said first and second operating chambers,

25 said operating switching means being operative such

" that when one of said first and second operating
chambers is being supplied with operating fluid the
respectivefother operating chamber ishbeing evacu#ted
whereby successive switching ' i

30 of said operating switching means effects reciprocation
of said connection means and thereby dispensing of
measured quantities of liquid additive from the gdosing

b L T

chamber, wherein said operating switching means is fluid
actuated, and ‘a pilot switching means is meehanically

35 associated with said reciprocating connection means



additive dispensed by the dosing chanber on each 10 actuation

t hef eof ‘i s ddj.ustable by nmeans of a variable |ost notion coupling

associ ated with the connection means between said first displaceable
meqber and the second di spl aceabl e menber, variation of the respectiégégﬁst
nmotion coupling effecting an adjustnent to the 15 effective (e
ofy¥he respective connection neans. The above defined punp enabl es th
volume of additive passed by the ;or each) dosing head on each
actuation thereof to be adjustable. Advant ageously the |lost 20

noti on coupling has ‘calibration neans giving a visual indication of the

dosing rate of sin di re os{.notion
coupling: In. the pre?erré&é¥§ﬁsgﬁlﬁi gaggflr tfiﬁé$J€§§§¥§Pég b §Lemenber
is a piston,- s54815d6§F?@FeQﬂuﬂﬂﬁﬁatlms SVi belyteg WineAns o &bslnglﬁ@hd
sai d second di sgha€eeBbhe "eHRy Ia'i;daiaheowﬁaalal@tuﬂe@fyﬁ@cnmal fleans

operating cha eratin t he onnection |
nmeans incIudesngﬁﬁgongééaégka7%9%!%%6F§82 FHC% e#gkn g&ﬁle Qg of
menbers. Enbodi #eAhs strekerh q&mpemyrbgatbmmmmm meansay esaidh

ei ther hydraul iegugg aeesEBd Csvﬁfttd&@.hboﬁehnB iy é&ﬁééaertoachhﬂabdthefor

exanpl e water ating whi IS squ I ed

and evacuat ed fFHﬁP%%e°§|9%%f%%d‘9s§i&ﬁ8 SEE?‘a?’F?lth:Iﬁﬂ?oé’r@er of, sal
particul ar appbecating chambsins, i anda. whereinrnﬂhé|unﬂmmeno£y$lqui¢or the

\S;:Jlor)laéegf pulrlnf tggéﬁg\r/eégppegg%rr torlggreé)%ﬁ?%pecrﬂaa[hbn ngl 3t§% "be 5
the wat et®whi chaF8URkiPR) phiienaasy. isTAAJushable bymeanse ouap¥ariabp
exanpl e, by alostemetiomurgbuplingvi hbageises®r wiith andel heonneesise of
‘the water in tpangl! pdBeen said first displaceable member and the
' ' second displaceable member, variation of the respective
lost motion couplxng effecting an adjustment to the
15 effectlve stroke of the respectxve connectzon means. .

The above defined-pump enables the volume of additive
passed by ‘the {or each) dosing head on each actuation
‘thereof to be adjustable. Advantageously the lost
20 motion coupling has calibration means giving a visual
indication of the dosing rate of the dosing chamber for
dxfferent sett1ngs of the lost motion coupllng.

In the preferred embodiment said first displaceable
25 member is a pistbn,-'aaid dosing chamber - is ' arranged

within a ‘dosing head, said second displaceable member is

an operating diaphram, said operating chambers are

defimed'by an operating head, and the ‘connection means

includes piston rod means coupled with both dxsplaceable
30 members. - o

Emhodxments of such a pump may be constructed to operate
with either hydraulic or pneumatic actuation i.e. with
elther a llquid, for example water, "or air as the

35 operat;ng fluid which is supplied and evacuated from the
first and second operating chambers.



[

be enployed. to drive this punp for the additiyve (i.e. agent for :
purifying the water). In this case, it should ™10 ° be appreciated that
t he wat er evacuated fron1 Lhe first and second operating chanbers is ~f
dlrected ‘back .to sourcé, whereby the precious comodity (water) is no&)

- . On the other hand, the punp . may be pneumatically
¥ ~for exanple, in |ndusmr|al environnments where it is comonpl ace
¢ to be an abundant supply of conpressed air for driving |ndustr|aI"
: In this case since the volunmes of air used by this punp are .
20 ( dnat | vel yPaprhiculanhe a#Applifcagdont henahelyt imndk - swatemd operating

chanbers dﬁ&lf‘i@aéiaﬁuéi@@em O Gt rmfeofs%glyl Bf ﬁupisié‘d iR ment, the
fluid act ateg switching neans i s a 3809 ¥ sllde valve ,
whi ch 1€ oot BUFRRSR ndeld £ | ut§OlBbRE ol v%)?faqe% pi I8 swi t chi ng
nmeans, tmadeceddvelopedoftennmtbrﬂeﬂ.othesnpernttmg fiaxind magnteol | i ng t he
app i cal ikdid wakerPkhfn CREMRHINY phiriied bl e Ry 0 PILGH Sy Clieng means o

sai d ctuated swtch |ng neans |-ection of which
et i FOF

of 30 Pulge SFRPTRASMd P Opéraéflﬁaeicrn%r 3 @i 961 i ed with
operat|ngesenvdirlandttherpnésaumedoénbhélweaer Schtnadsﬂt swagchlng neans

'S a spogle OLnghbdgavalye @iIee] s tguagnk§9' tndYaaddudivk 33 .e,  cON IO

the flui swW t chirng neans’_an ng nechanlcally act uat ed
to changé9§95t§°§tPEéb$V1Q§uFWﬁ Wa%LeR ) at r BRetlEs t9ABS o dith S8@4LBNg. connecti on -
maans bpe apprétated tHat tid wau—.lemgevaeﬁ@m fromwoad egirseith  the

Chanbers S IsGRAREC SPLAEAN . chianlBY, 1 "Cas ARNGEE! Yol WS L0°
rel ati velspugeepovheseRy therprecious saympdetnffmhw disst 8t area
lost. '

15 on the otner'.hand, the pump may be pneumatically
actuated, for example, in. industrial environments where -
it is commOnplace for there to be an abundant supply of
compressed air for driving industrial plant. In this
case since the volumes of air used by'this'pump are

20 relatively small; the air from the first and second
operating chambers may be evacuated to atmosphere.

In a preferred;embodiment, the flnid.actuated switching

means is a spool valve or a slide valve which is

25 actuated under fluid control by the pilot switching

' means, the condition of said pilot switching means

controlling -the . application of. pilot operating fluid

from said pilot switching means to said fluid actuated'

switching means and. thereby the. selection of which of

30 said first and second .operating chambers is - supplied
with operating fluid.

In the preferred embodiment, said pilot sw1tching means
is a spool or slide valve arranged to control by £luid
35 control’ the fluid actuated SWLtching means and itself
beinq mechanically actuated to change state. at each ‘end
of each stroke of the_reciprocating connection_means by



and di aphram area may be relatively proportioned) as to ensure that the
pressure.of the additive leaving the dosing head is sufficient for

i nj ection of the additive 10 ° into the liquid into which it is toA8Y -
m x&gds It wll be readily appreciated that the outlet of the(dosthg:
head may be coupled to a vessel or pipewrk through which saio s

liquid is flowing. Typical values of the nmechanical advantage which -
may—~ be obtained wth 15 enbodi nents of "the punps herein ,
defined are from11:1 down to 2.5:1. Ag ratio of 11:1 indicates that
.the pressure of the liquid to be dosed may be. el even times greater than
the pressure of the operating fluid. It is an advantageous feature  of
the = constructimeans of 620 act@abosly "erdtopsd§ alskeciapE@nt iwith t hahhe he

si ze of dosing hle@éir??&%a%ﬁ@ogogé%?ﬁ@t enge t herewith may be a custom sed
25 The :

unit with the renai aM¥efining the punp being of
standar d conponents. The aforegoing defined punp wth a single
SOS! ng Eegg may m:?srwu_rlad Be saisrpgee(iaﬁmpt tha®y the aﬂah’z%étiml 191 'tﬁestecgnd
osi ng heag itse ving a ond conpection means_operatively .connecte
with said rrenber‘l,pez_g&dﬂﬁl ex_hgg rrpa'?‘g p‘?"dﬁ/‘i‘ﬁ’edh\ﬁﬁgr eB9Y ¢ RS p i ﬁ"s""@gﬁ’abl e
of metering 30 Propes¢iioned (that bmdie sdy thieceffectiviesipistdmeadsea The
addi tives dosed dng t B aphRaficat 88 mBpdse TR veD§ BAOFoPHiddICas ko
exanple, to two dlfferggéﬁfkgms of |I$¥Iq%0r drffgrgnt_ad t1ves, fgr
exanpl e, to t he Y¥NES FBRALOFOP| RIFLUFHLTosDy BABAETYS ofeaHB% wéBBosi ng
heads may 35 ddsdngheheadeisrsufficientt for inGechibornbdddihe mddiftiviee

i nventionio | | fl%g!&%n@i%h?ﬁ"nﬁ% Wi dHf i%x?iﬁphﬁ B?'ﬁ{iagé(\ﬂ h rgf eggnge to
t he acconpanying drawn Ich shows 1h sectional elevation a punp Tor
supplying a 1iqRe £88 g#ye appreciated that the putle; of the dosing
head may be coupled to a vessel or pipework through
which said 1liquid is flowing. Typical values of the
mechaniéal advantage which _méy be obtained with
15 embodiments of the pumps herein defined are frbm 11:1
down to 2.5:1. A ratio of 11:1 indicates that the
pressure . of the liquid to be dosed may be eleven times
greater than the pressure of the operating fluid. It is
an advantageous feature of the construction of
20 embodiments of the invention that the size of dosing
head and piston-ésSoéiatéd therewith may be a customised
unit with the remainder of the structure defining the

pump being of standard components.

‘25 The aforegoing defined pump with a single dosing head
" ‘may be termed a "simplex® pump; By the addition. of a
second ‘dosing head itself having a second connection
means operatively connected with said member, a "duplex®
pump is provided whereby the pump is capable of metering
30. . additive via each of the two dosing -heads. The
additives dosed by the two dosing heads may be the same
additives, for example, to two different flows of liquid
or different additives, for example,'td the same flow of
liquid. The dosing capacity of the-two-dbSing heads may

35 be the same or different.



5 toaflowof liquid. In the dramnng there is shomn a "sinplex" punp for
supplying a liquid additive to a flow of I|qU|d A dosing head *10 o“eflne§'J

a dosing chanber’ 11 10 comunicating with an inl et openlng 12, and an U
Fe\opening 13 for a liquid additive. Each of the openings i2, 13 is\J/

| ed by a respective non return valve 15. A first di spl aceabl e member
chis inthe formof a_piston nenber, is arranged:in the dosing =+ °
chanber 11 15 and is operarlée to dispense said |iquid additive through d—”"
the outlet opening 13. This first displaceable nenber 20 is operatively - '

connect ed bxmcg%, 5'8Ht"Efn hgoi,(,;%ﬁem{ withehoycpe’ 4oserinénq @ second | _, |

di spl aceabl e atter being arranged in an operating 20
chanber 50. bYI'I‘Féﬁ’s@@oﬁMP&%I%b‘ébl‘é’-%rﬁ?éer&gcevﬁpcﬁh?s inthe formof a

‘di aphragm  igecompangitgt rawihg twieiclwstiows ig sbatkenabO into.first and |
second operatin anbers of econd operating.
chanbers 51, H!?Z%ﬂé\? 5%%?%%@:}{5 &&quapogagggg‘(’:%mmm cation with
a supply of teper éCtlngOfI MG“&G. ‘Qperating swtching nmeans 60 controls the
supply of operating fluid 55 to the ports 53, 54 of the first and second.

operating c s 51, .52..Thi s er.ating sw.tchip is operative

such that vwrﬁnnq&?edﬁf’wgﬁ gg?ﬁefﬁ)sﬁh%% E&H'HE g gréﬁanbers 51, 52

i s being summmnmiingaasmpguydladﬁiﬁﬂvamﬂﬂ1ao#dputDﬁg11QHid-554 t he

respective Qfg fibh&efﬁﬁﬁéﬂdrmh @hambér 22 | S being evacuated
Ene §

Vi a evacuatlon €SSl Ve s tch| ratlons of $he operating 35
E—H’Ebyi f%‘&t%n]rq\,}b %eé‘ggﬁ 32 i ﬁe connection -

SWi t chi
means 30 and)pllﬁ.ngt I15r Eoy ah]aiqh:bqneathlmm. néasbr eﬂ mm«mim of liquid

addi tive 12, 13 is conirolled by a respective non return valve 15.
| A first displaceable memher 20, which is in the form of
a pistonﬁmemher, is ‘arranged in the -dosing chamher_ii
15 and is.operetivefto dispense said liquid additive .
‘through thefoutlet-opening'ij. This first displaceable
memher 20'tsloperative1y connected_by connection means
30 (to be further described) to a second displaceable
member 40, the latter being arranged in an operating
20 chamber 50. The second displaceable member 40, which
is in the form of a diaphragm, is arranged to partition
operating chamber 50 into first and second operating
. chambers 51, 52, Each of the first and second operating
chambers 51, 52 having a respective port. 53, 54 for
25 'communication with a supply of operating fluid 55.
Operating: switching means 60 controls the supply of
operating fluid 55 to the ports 53, 54 of the first and .
second operating chamhers 51, 52, This operating_ o
‘switching means 60 is operative such,that'when_one_of'
30 said first-and,second_operating chambers 51, 52 is
being supplied via supply line 61 with operating fluid
55, fhe;respective other one of the operating chambers
52, 52 is being evacuated via evacuation line 62.
. Successive switching operations of the operating
35 - switching means 60 thereby effects reciprocation of
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fron1the d05|ng ‘chanber ii.  The operating switching neans 60 is fluid
actuated .e. the pressure in5 control lines 81, 82 (to be further.
dgscrlbed) controls t-he p05|t|on of the slide or spool valve therein.
piilot switching means 70 is mechanically associated (as will be further
d¢sctibed) with tHe reciprocating connection nmeans 30. The pilot switd
10\Jneans 70 |s’operat|vely coupled by §lwid couplings via lines 81 to
to.thejoperating swtching means 60. The pilot sw tching means 70 and the
operating swtching neans 60 ‘are operabl e such that, at the end of each.
stroke of- the reci pr i iaaanecHient meanseih Ay, akse therepyethei ng

swi et ng” nmeans 60 Isa iag be ﬁaasﬂseahﬁlﬁmﬂesotronsqaiansaéiw% 55
_ffon1one to the other H%T %8 &s 53h 5€ an e from ne to ot her
of the operating charﬁfe‘?% §1ngochapRer, ’athﬁ’g? &?gﬁﬁ' F§55T"1 ine

defined by an operat megnlsezﬁ@ de fhuid, agtuatedyiident theoprehsudeaim ng, is

intwo parts 91, 9 RAldeG qqsbbeéiatsﬁ3(£&u‘éafmttn'a% deagPized) means 40
(of the second displ aceabloﬁg about " |ts¢)£ hery The_t wo eperatl ng
T

‘head 25 parts 91, 9FoR%r 385%@1?’6 AHefl stlﬁ-éiecﬁéfrrﬁBWBO"alV
t her ebet ween whi ch i stheanetint,i oAegilot oswhtelirig) meananiyor 4sShechan inallye

di aphragm means_40. s‘%qia"tgﬁ‘ (8D 38 fhfidr HeBtidBdy! st bld eni ng

discs 41 nmaintained 1n nped "att| % edly 30
engaged with one porth&sd eftipsecemﬁ%mm 030. The Biketi BA fedbime

part Sh91 d9§| are for mﬂsom&snepéﬁssﬂ@eﬁy %up&@d/wwc r1aiat beupl gL rviends
oo o070t couar Sl SITUSCS TR0 LS ooy muliRRERECHORH 4.
def| ne. the af or esai d%miﬂgg. ggitglging meegxs 70 and the operating switching
means 60 are operable such that, at the end of each
-stroke of the reciprocating connection means 30, the
15 ~operating switching means 60 is actuated to change the
" supply of operating fluid 55 from one to the other of
‘the ports 53,'-54 and hence from one to the other of
_ th_e_ operating chambers 51, 52.

20 The operating chambers 51, 52 are de:ined_by'an o
| - operating head 90'which, as is evident from the drawing,
is in two'parts 91, 92 bolted together at 93 to-clamp
~ the diaphragm means 40 (of the second displaceable
_ member) about its periphery. The two operating head
25 parts.91, 92 are formed so as to define the chamber 50
Eﬁi;therebetween which is partitioned into operating chambers
-__-.5__1,_ 2 by the diaphragm means 40. Diaphragm means 40
. i itself provided with stiffening discs 41 maintained
in clamped attitude by locking means 42 threadedly
30 engaged with ome portion 32 of the comnection means 30.
~ In addition head parts 91, 92 are formed to define -
' ‘-passages 95, 96 which at their outer ends are threadedly
engaged by connecting pleces 97, 98. These connecting
' pieces 97, 98 couple lines 63, 64 to the operating
35.~head 90 and also define the aforesaid openings 53, 54.



In addition part 91 is provided with a passage 94 which acconpdates a guide-

piece 99 in threaded engagenent therew th. Gui-de piece. 99 guides .the . N
connecgrng neans 30 in the head part 91. O rimg 5 seals 18 are located in:
passader &N\t o co-operate with guide pi ece 99. It will be appremated t hat \)

1fagad part 92 h arrecess axially aligned with the passage 94 to
¢ t'he end 37 ota“%he conngction neans. 30- on its rightavard travel s
10 in the draw; ng). It shoul d be appreciated fromthe: -af or egoi ng -
general i sed comrents concer ning a "dupl ex punp, that for such a ptsp the-

oper ati ng headnpadditfon ¥ Iq]_ qlsswga@ RL4MAE SRS sagt g x t'ended throug?tfw he
outer wal l the f to ace m"mdatg reﬁggtlve nnection 15  neans '3

for another d ﬁb Rfﬁ i on nmeans 30 i ncl udes--: '
pi ston rod rreansa@henﬁ:hmmt eGhide iece |99e$qidea> thhe di‘'spl aceabl e menbers:
20, 40 (|. tc%é&iﬁé’ﬁe&&%ébﬁ ggeagggdagégt shawg 20 the piston rod ™

means 31, are aianom mal n ?on rod. part 33 Part 33 i's - SN

directly éonn tiR?smn 3*'2 et by t he di aphragm means
(second di spt anﬂalghmderpmggl.@)ltMI belappreciatag -

31 by neans of%@m] g%d ﬁ% B | 51:1352’;9 ‘
setting of menber t9 lﬁQ“aPrb part ‘ar ee of Iost m)tlon '

wi Il be deter thnfgssage G} t?ﬁ’é? 3% Sf\/ﬁ‘Pd id 36 of the part 33 -
enters an axi @bnmud:ym N oH Bilghttatids teavelir@s sdeat the end 36 is :

_support edanat tHe f duances to the left
(in the g‘roavm 2'{’) nowwté a%&&?anh%ahenc%&
mgmp inggenpralised

e.prston or first
di spl aceabl e
nmoti on coupl i Tt;nav Por l2cl5 @

%mma%d'ﬂgp]ﬁ?ﬁber 34 of the lost.
the bb&'am@ﬁéacﬁgaﬂsgzhr eadedl y engaged .,
at 38 W|ththe 33,35 _ whereh r of st i on may be o
o R By n, R b4 e o, L6 Rl o
. ‘wall. thereof to aceomodate 'its respective connection ' e

15 means 30 for another dosing head 20 (not shown)

N The connection means 30 includes piston rod means: 31, ' .
- 32 connected t'espectively to the displaceable members
20, 40 (i.e. the piston and the diaphragm). As shown
20 thepistonrodmeans 31, 32areassociatedwithamin
~ piston rod part 33. Part 33 is directly connected with
. pistmrodmeans32andtherebythediaphragnmns o
" (s6cond ‘displaceable member 40). Part 33 is connected:to.
piston rod means 31 by means of a lost moticn cwpling
25 including members 3%, 35. By the setting of member 35
" relative to the part 33 so the degree of lost motion will be
 determined. It will be seen that the forward end 36 of the
'part33entersanaxia1cavityinthepar't31,thisenan'es
that the end 36 is supported at all times. However, as
30  the part 33 advances to the left (in the drawing) no motion
~ of the part 3L (and hence piston or first displceable’
member 20) occurs until member 35 abuts member 3%
o '_of' the lost motion coupling. - It will be seen that the
_ memberBSisthmadedly engaged at 38 with thepart33
35  whereby the degree of lost motion may be varied. In
this way tl_me volume of additive di_sp_ensed by the



/’ o N
dx§|ng head 10 on each actuatlon thereof is adjustable By varying the

p05|t|on ‘of the nenber 35 .relative to the ‘part 33, the effective stragke of
_the ¢onnection means 30 ‘s adj ust ed. 5 As ‘can be seen, the |ost oA G#P
couleng formed by nenbers 34, 35 is associated with callbratlon «1’
conprising a threaded nmenmber 111 threadedly engaging a threaded pasSage in
t hesmenber 34 and freely 10 dlsplaceabﬂe-mﬁth respect to an aSSOCIated
passage 112 in the nenber 35. .-This nenber 111 carries a palr

calibration discs 11 r{.3 e
cal i brated marker pi gaces]l%%h\ﬁga Eal ént ar‘éeigc#egﬁmctgﬁgagielg ere'gaq{drfabtl %he
threaded portion 15 BB varyiagdtbeopesitiomfof Hdec membext 35&@&%’0’@/%1@ 114

relative to the cali by r%BBBertHée&ﬁééﬁ@%@r%&et be €réi Sehfeion v Of
t he dosi ng head 10 to be rg@d tgg $$ch of a series of adjustnments of

the | ost motion coup™&fPs iES?dJ will be observed that the dosing
head 10 accommxkﬂ;s t he pi ston or ‘displ aceabl e nenber 20 in the cavity

therein 11. - It will Jae a0t 8d kbah d‘i?ﬁé %Jle%ﬂgnl éoﬁgiiﬁf 95%&971% %yoher

framework 120 which is connected tb ~operating
bolts 121. Wthin d@@ﬁﬁ@rﬁeéﬁ-lﬁsa}% %ﬁﬁﬂﬂiﬁi?QMWﬁ@H &P%1P¥#Eiﬂﬂuﬂﬁﬁ?s
accommodat e t he nmenmbefompiisihg antﬁréﬁﬂéﬂImhimh&einQnthféﬂdﬂdMﬁ| | t

B the dosing hoad fh tygatpncedfedfé i [Vad elloded2higsd FRIBRS 15, 50
carries piston rikys dﬁ-fpﬂ-écéﬁbb?e"htbe%ﬁsmqm %speesseeiemsme A2t o
20 is guided by gui d‘i.np'tﬁ@emgﬂ'beirhﬁﬂ UpKsh 5 GlediNe@d 134 baPH1Es B PULIOQS S a
spool valve calibration dises 113, 114, On part 33 of the connection
' means 30 is calibrated marker piece 115 which is
threadedly engageablé therewith at the threaded portion
15 38; ‘The disposition of the calibration discs 113, 114
relative to the calibrated marker piece 115 enables
_ - the dosing capacity of the dosing head 10 to be read
o | off for each of a series of adjustments ot the lost
' _ -Imotion coupling (34, 35).
_ 20 : :
SR . . It will be observed that the dosing head 10 accommodates
' the piston or displaceable member 20 in the cavity therein
11, It will be noted that dosing head 10 is.bolted at
122 to a framework 120 which is conmnected to the
25 operating head 90 by further bolts 121, Within dosing
" head 10 are passages which are threaded to accommodate
'the members 16, 17 incorporating the non return valves
15. It will be noted that O0=-ring seals 18 seal the
joints betﬁeen'members 16, 17 and the'dosing head 10.
| 30 Likewise, within thc chamber 11 the piston 20 carries
piston rings 21 to ensure a seal with respect to
chamber 11, .. Piston 20 is guided by guide piece 29.

The Iluid'actuated switching means 60 is a spool valve
35 or slide valve, It is actuated under Iluid control by



35 or slide valve. It is actuated under fluid control by t he pil ot
swi tching neans 70. As can be seen the pil ot SMAtChIng means 79 has 4d speol

77 (it {d be a slide). The position of this spool 77 (which s

determ as W || be further described) determnes 5 the internal - \
condi ti f. said pilot swtching nmeans 70. This internal condition

determ ¥ whet her pil ot press(ie fluid issues fromport 71 qr port 72 andﬁf

t hus entefs’smﬁtchlng nmeans ia a respective one of lines 81, 82. \Wen
the pilot pressure fluid irs applied 10 along line Si, the internal

condi tion of tlReSPii6hi si @A Hedns FGh hbabahhﬁeos@@éﬁttm fluid 55
- passes. ‘to line 63 and tgﬁfce 0 era&; g?ehanber 1 m?%g afure fluid

in chanber 52 Pi1pE Vit Qu@sqas#Reel| 77 %‘ﬁrﬂ) :
conmuni cati on unsmiduhcuarhenpdsitio&Zofl&hiuoapoel 7Whéwhioth tishi ng neans 70

changes 11s | NhgiRehsAigR%d 'wrhy e siirledlor’ bMLE-RhERT Stdripidban app! i ed

along line 82 'S causes I nt erna tron o

change stat8.. tha imheweatRenditionsof saddnpidetqsybieiping meens: 79 t hat
chanber 52 20 Thsspmesmalzecshnmﬂomt delteriéneb lwvhetromicpited as line 63 is

now coupled to n t '
swi t ching meang&%%gcontfﬂf {ises%s If;péa Pg%%o t g* *"g)poiﬁa:irzatalglngR:;hlk'l I d from
“said pi'lot sw erheng $ﬁiﬁ§hiﬂ2tmﬁamﬁe59wWﬁ9thgeﬂPeﬁtitﬁ)QnﬂjQHhéﬂéby 25 the
sel ection of weychgsl tiifed 418 a@tseeeasueaeraﬁwgmwgﬁﬂea 51, 52is

B Lo ot REGHE LR 4 Y10 bt Shatibion, 58 PR it S0

state at each meansf6@abdi stato khadf thleeopetapingaﬂutgl (ﬁﬁmmstsmntneans 30.

The spool 77 ( L% bé'n& alén% r%%&ﬁ% fionaiﬂv gl-%asa&eanged
to contact, |sp ace, - respe Ive efd. o 77 at
fluid in chaﬁber 2 is permitted t be evacuated since

line 64 is now in ccmmunication with evacuation line 62.
15 'However, when switching means 70 changes its intermal
- condition, the pilot fluid pressure is then applied-
along line 82, This causes the internal condition of
3switching means 60 to change_state.. In consequence -
line 64 is connected to the line 61 so that chamber 52
20 is pressurized, whilst chamber 51 is evacuated as line
63 is now'ccupled'to'evacuatioh line 62. Thus the
condition of "the pilot switching means 70 controls the
: application of pilot operating fluid from said pilot
switching means 70 to the switching means 60 and thereby
25 the selection of whieh_of the first and secchd operating
' chambers 51, 52 is supplied with operating fluid 55,

The pilot switching means .70, which is also a spool or
slide valve, is itself mechanically actuated to change
30 state at each end of each stroke of the reciprocating

connection means 30 The spool 77 (it may be a slide)'
is acted upon by stops 131, 132 arranged to contact
'and displace, a respective end of spool 77 at the
transition point in the movement of connection means
35 30. Stop 131, which in this embodiment is formed by a

ing neans 60 to-



transition point in the movenment, of connection neans 35 30. Stop 131,
wi-ch in-this enbodinment is formed by a bolt, is carried by the | ost
tion coupl i ng menber 35 and is adjustable rel ative t heret o, vvhereby t he

(tching point may be adjusted. Stop 132 is carried by a menber _
er 133 is slideably nounted on the connection 5 neans part 33

Ngj ustably secured thereto by fastening gganss 134. Since the posi of

mdimber 133 relative to part 33 may be adjusted,. as may nember 132 ,reI ative

tq nenber 133, it follows that the sw tching poi nt of the swtching nmeans
70 may al so be adjusteellty i darrded bb'atthliEItht!hetI(ﬁBpﬂnipl\iﬂgt membeti IR

orf end of stroke of t£}? %%ﬁfs‘t‘&%}g‘*%iaf%ﬁe ﬁe?&@(%ﬁgvheqjerbs'ctbhgﬁf%hﬂg

tHe spool 77 with one’ o causes
7% to change with respeint tﬂﬂtl’ﬂ@ eddupkgde hePtep . 133 rﬂﬂ:cﬂﬂ'é‘d—@énbé’ @h'éel!f’ﬁer

cdndition of the swi tmngm&- 1(330hansnd@abiytmﬂwlohamhecbaﬁﬂeccion

-pifl ot pressure.flu d bet as desc d..a ve). It
‘wiil I be noted that p|'1l \?ﬁp %t?g ﬁggt}ﬁ%%gé fﬁ/%urp Qg gg75 ’
comuni cating with |i¥ast m&)mnsulﬁés g§inge mgmﬁ;@@n ofxppuber i35
- Liine 85 is the pressuréglddivel tolpakr Bﬁnﬂaﬁnﬂel FROAL! 4 way! Rembe: M 32

_sUppIy line 61. Lines re th for [

-appropriate a respectﬁaléd’gﬁe - ?% i%\hg?(:f][ %ﬁ‘? ﬂ'bgtéhﬁ‘%es

is pressurised, and tPeEs Iqm@LhGZEBWMGHMaMM%n?Qm also he adjnsted or

evacuation |ine 6gg tunel® reTeAiVE: té- the PHEPPEOF1ive! ¥ atisiGiohddrdenddbt i ve

t? a flom/ stroke of the cpnnection means 30. As stated, direct
‘contact of the spcol 77 with one of the stops 131 or
132 causes the pcsition of spool 77 to change with
_ respect to the housing thereof, In ccnsequence the
' 15' condition of the switching means 70 changes with the
' resultantnchangefotupilot”pressure“fluid“hetween.the.
lines 81, 82 (as described above), It will be noted
that pilot switching means 70 has five ports 71 to 75
_ ccmmunicating with lines 81 to 85, Lines 81, 82 have
‘20 been explained. Line 85 is the presehre fluid supply
line and is connected to the main supply line 61.
Lines 83, 84 are ‘the exhaust lines for exhausting as
appropriate a respective one of lines 81, 82 when the
other of those lines is pressurlsed and these lines
25 83, 84 ‘are connected to the main evacuation line 62.
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of |iquid, _con@%ng—a—desr-rrg chanber communi cating with an inlet opem ng

and an outlet opening for a liquid additive, each said opening being M
controlled SUMIﬁlm UH ﬁj val ve, a first displaceable nenber arranged in ’_.,
sai d dosi_ng tive to dispense said liquid additive, said \J
first d aceéabl e rrenber bei-ng operatively connected by connection neans _

to,a se d)di spl aceabl e nenber rranged in an 10 operating chanmber, sai d\_)

- second o\ aceabl e menber bel 1g arranged to partition said oper.ating

chanber into first and second operating chanbers, each of said first and
second operatqﬂ{(#E \anbers having a respective port for communication with a
supply of ope fluid, 15 operating swtching neans for controlling

t he supply of operati ng fluid to said ports of sai d first and second

operating chapperg ptﬁn:ii eoepehgbwﬂngmﬁwgameb%na Qmeﬁat i ve such

t hat when one of «said first. g co& e[é? chanberi bei ng supplied
with 20 oper® iHEuddy, (?Wé' PLUEBt ?/%f'& “8%@' &%5BE is being -

‘evacuat ed. whewktly an)drndedt ‘o@eningchndgamfowﬂejt Gmelrﬂmlgngomt chi ng neans
ffect f dg %rﬂ f
effects reci piﬂﬁ?fd ?,#“‘ﬁlﬁ%' e gangaiao,s\p Osgtt&%%gwlﬁbapeny ng o

nmeasur edquant 1 tTes Itive fromt e anber, wherein
said operaﬁ r?ﬁyﬁmnc%lrﬁd‘%aﬁ§1f’§:f?u:FHr%iEt‘lﬂaﬂ-:](Pc eamEmPRY swi t chi ng
means i s nechantamidd/ ias sadidatdedingt chambelr rand ppeaaitive ¢onnecti on neans

and is. oper ald el oh 0 walsey 1§§g&§gaaafew oy i 215, idpaBERHRL ST,

operating sw ng nmeans means
actuated swi tmemhey rhedmg tomgaeéup ﬁdcmwgtttﬂ)émmw@ﬁonhaeanat ‘the end

of each strokgy q{ gd&,megjigbqgaahagecm |mdﬁams,msghd fluid actuated
Sm”tCh'ngiém%HE% ating eiamber, said second displaeeable member

being arranged to partition said operating chamber into
first and second operating chambers, each of said first R
and second operating chambers hav1ng a respective port
for communication with a supply of operating fluid,

15 operating switching means for controlling the supply
of operating fluid to said ports of said first and
second operating chambers, said operating switching
means being operative such that when one of said first
" and second operating chambers_is being supplied with

20 operating fluid the respective other operating chamber
is being evacuated whereby successive switching of
said operating switching means effects reciprocation
of said connection means and thereby dispensing of -
measured quantities of liquid additive from the dosing

25 chamber, wherein said operating switching means is fluid
actuated, and a pilot switching means is mechanically
associated with said reciprocating connection means -

_and is operatively coupled by fluid couplings to

the Iiuid actuated operating switching means, the

30 pilot%switching_means and the fluid actuated switching
means thus coupled being operable such that, at the
end of each stroke of the reciprocating conmection
means, said fluidfactuatedfswitching means is



dctuated to change the supply of operating~#;g$L9-LLgﬂLQne—Lo t he ot her
@ﬁwsaid operating chanbers, ‘and wherein th une- of liquid additive
di spensed by the dosing-chamber on each actuati “ﬂ“adyustable by
means 5 . of a variable lost notion coupli iﬁ‘@g@@gﬂ“‘ th the

I ex

coffecti on means between said first displace and "t he secofid ~'
- di spl aceabl e nenber, variation of the respective |ost notion coupli kg
effecting an adjustnent to the effective stroke of the respective

-connection 10 nmeans. 2. A punp gy claimed in Gaiml, wherein said
~first displaceable nenber S a pi st on, said second di spl aceabl e
menber 1s an operating diaphragm and the 15 connection neans includes

p: s_tondrod neanaceuaaé_edtiv@kténdw_tdnedisapbayeﬁbl e%ﬂﬁ‘dlﬁr'_rﬁg EluidA £PORP has

clal ne In elLt I a j a tchin
means is a spoollaﬁ-fogo H\%I"i’/‘gﬁe_!f:)jroaé ;Ea%gl %gggégvée&v%%&'S%g’c%?ku@ggg%ndér k
fluid control - bfhehevplupe sof t dHigwidadditivacdisprnaed byotheadasingot

S T&i chi Ingt m%‘a_nts chanmbeg! bh Maélheaofmi_@tiiﬁﬁt !tgérétéf p%é ?dﬁﬁttra#lienﬁyf meadsf 3 om

sal priot_sw I g - 0 .sal ul actuated swW LC ng.. ansg, an

t her eby the 25 %% SeVg§?$§ﬂF.iRSt\mﬁ£§H“ SPuggfﬁgf7§§ﬁcﬁﬂ§§%Le%&gﬁ ogg?ating
‘chanbers is supgonagchion opeang ibekween gaid. £irstindisplageabledmembeany one

of dains | to AndMeRecChEcsid ChiFHdl%TceSWilbchh@ﬂb@?;’ﬂmsvalﬁaﬁti%ﬂoobfortﬁéi de 30
val ve arranged to con

tol by fluid control th fluid actuyate
Ui Lo oo eeshRitife “Yout motiom gRubling aEfetnins A aRIHEERERY: o o
each end of eachosthekefféctiwe ratrigkeocafi nghe onrnespéctiveeaconbpctiéans of
actuating1§topsmg§ﬁggiated with the reciprocating connection 35 _neans.
14, | : - .

2. A pump as claimed in Claim 1, wherein said first

displaceable member is a piston, said second

displaceable member is an opérating diaphragm, and the
15 connection means includes piston rod means coupled with
" ~ both displaceable members. ' o

A ' 3. A pump . as ‘claimed in either Claim 1 or Claim 2,
[ ' wherein the'fluid'actuated switching'means is a spool
20 valve or a slide valve which is actuated under fluid
control by the pilot switching means, the condition of
said pilot switching means controlling the application
of pilot operating fluid from said pilot switching means-
to said £luid actuated switching means and thereby the
25 selection of which of said first and second operating
chambers is supplied with operating fluid.

4. A pump as claimed in any one of Claims 1 to 3,
_ wherein said pilot switching means is a spool or slide
30 valve arranged to control by fluid éontrql the fiﬁid

actuated _swiéching heans .and’ ié .itself mechanically

actuated to change state at each end of each stroke of

the reciprocating connection means by means of actuating

stops. associated with the reciprocating connection
35 means.
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5. Clains 1 to 4, wherein sald
‘dosing chanber is arran ed Wi t a dosi ng head and: sald first and second ™t
~chanbers are deg\“ﬂm B ting head. 5 6. A.punp as clained in {r
Claim5, which i S|ngle dosing head. 7. A punp as. W,
cl ai ned aim5; vhich I's prOV|ded wi th 10 a second dosing head ~
I tself ) a second connection neans operatively connected between 41'

- di spl acda§fre/ nenber associated with a respective second dosing
chanber aid second dosing head and said second displaceable
menber associated wth the,operating 15 chanbers, a second
vari abl e | ost notion coupllng belng associated with sald second
~connection neans.and adapted-to function simlarly to said first

connect isQn AEpEMp mecrmmémqmump I&néapaial ecmmm?t qu g | igguid additive

via each.of t dgsin ai,nred in any one
of O ai ¥ReTeiB 7gaﬁﬁ *ﬁﬁlﬁ?%ﬁieé il PBE?"%%$ ég¥ %h iRgs calibration
means . gheadgaadvsau@1f1n3n<and GncohdthbanetmgareeﬂdgfumEd:hby dosi ng :

chanberanfagergt{QQWEggd settings of the 25 respective |ost notion:
Supllng 9. A punp for supplying liquid additive to a flow of liquid,
ranged, - constructed and adapted to operate substantially as herein before

descri béd mAtpumpeﬁsxeﬁaxmeﬁDln Cladmt Be whichrpbs)\prayided\wigh .
a single dosing head.

7. A pump as claimed in Claim 5, which is provided with

10 a second dosing head itself having a second connection
means operatively connected between a displaceable
member associated with a respectzve' second dosing
chamber in sazd second ‘dosing head and said second
displaceable _ member associated with -the .. operating ..

15 chambers, a second variable lost motion coupling ‘being
associated with said second connection means and adapted
to function similarly to said first connection means,
whereby the pump is capable of metering liquid additive
via each of the two dosing heads.

20
8. A pump as- claimed in any one of Claims 1 to 7,
wherein the or each lost motion coupling_has.calibration
- means giving a visual indication of the dosing rate of
the  dosing chambei for different settings of the
25 respective lost motion coupling.

9. A pump for supplying liquid additive to a flow of

liquid, arranged, constructed and adapted to operate

substantially as herein before descrzbed with reference_
30 to the accompanying draW1ng. '




