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DI SPOSABLE PUMP HEAD CROSS REFERENCE TO RELATED

APPLI CATIONS This application clains benefit to
provi si onal patent application no. 61/245,533, filed
24 Septenber 2009, which is hereby incorporated by
reference in 5 its entirety. BACKGROUND CF THE

INVENTION 1. Fi elmspbgmLEhrpégg?:i Igﬁaﬁhe present

invention relates to a punp nor e
parti cul tad j I%ﬁﬁ@l e. 2.
Bri ef De(gsplépé %oE(rilr\: Eg%%@b*-ﬁf@?’%ﬁﬁ?? %gﬁkﬁ%ﬁ I n the
art .that after some applications, operations,. or
or Bie AGPUGIOF CITiPoRaE b BT Sanuda SEaISE o
bef ore _a next application, operation or 15 procedure. )
61/245,533 cliled Rinsepiatbes Z00Rz iwlychy sdaers by ingorperaied by feference in
unwant ed del ay and adverse exposure to certain nedia,
its entimetyudi ng the potential for cross contam nation of
materials. Currently, in the marketplace known
techni ques include using peristaltic punps for such
applications, along with di aphragm punps that require

cl eansing an |<@;$@ lhﬁﬁ@ﬂ:?ﬁk"ﬁﬁroEl@f ct bat ches.
O her shortcoon%ﬂgs 0 Phese known 2 te%i ques al so

i ncl t.he i nt.enance tinme and the potential for
c%t@%ﬁ %’i&ﬂ%ﬂ'ﬁ’ﬁ@ 90| ui ds bei ng punped. In view of

this, there is a need in the industry for a new
t dMhPTEEENt iBvenlion relategie @ RPPNeae %R@ MERAtIFYRLY
procedures, where the mai ntenance is sinple, which
pum@aheaddhatos dispogabléange of materials being punped so
there is no need for cleaning
2. Brief Description of Related Art
It is known in the art that after some applications, operations, or procedures, a
pump must be cleaned and sanitized before a next application, operation or
procedure. This ¢leaning and sanitizing process can result in unwanted delay and
adverse exposure to certain media, including the potential for cross contamination of
materials. Currently, in the marketplace known techniques include using peristaltic
pumps for such applications, along with diaphragm pumps that require cleansing
and/or sanitizing between product batches. Other shortcomings of these known
techniques also include the maintenance time and the potential for contact with the
fluids being pumped.
In view of this, there is a need in the industry for a new technique for use in
such applications, operations or procedures, where the maintenance is simple, which

allows for easy change of materials being pumped so there is no need for ¢leaning

and/or sanitizing, so the next application, operation and procedure may be started
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25 and/or sanitizing, so the next application,
operation and procedure may be started -1 with |ess
del ay or exposure to the nedia being punped, and which
may even allow for a sinple disposal that wll
elimnate the potential for cross contam nation of

with T@Js%fél%} &r exld¥suPé ?osﬁfétmbﬂ‘é ih Buﬁfp%esﬁﬁa gﬁgahn%yr@mn allow

techni consi st ent Wlt cri her éi n

for aéﬁgwb/h% E%}% Elﬂ%t "Y mln (a-{lpg BB@%‘E’%Q@V ézpops%néorﬁélm Cpatlon of

nbly and a canlster 10 The di sposabl e punp head

ma“ﬁ@@%nbly has an input port and an output port, and is

configured to be frictionally engaged to a notor so as

t ol hsuBiesentingentiero piavides syslita pevitechmpeagtonsigent with that

di sposabl e punp head, and out of the output port. The
descobad $ieexinhas an exterior wall portion, a cover and a

| at chi ng arrangenent, where the exterior wall portion

Is configured so as to forman interior cavity 15

di nensi oned to receive the disposable punp head, and

where the cover d sy ﬁfﬁ? fsnyand be | atched

to t he exterlor mal portlon y t e Iatchlng

enen as to ﬁgctlonm

i BORBEE i AR RRES By o

onpressi bl e pad di nensi oned so as to push a top
355951?('!’ 80@ a GIIstRe di sposabl e punp head so as to
frictionally engage the dlsgosable punp head 20 and
t Rdhendisposabie @uoyy keadragsarsblyrhasnaye thpoih partisindgen odtpert port,
| at chi ng arrangenent my
and is configured to be frictionally engaged to a motor so as to pump fluid into the
input port, through the dispesable pump head, and out of the output port.

The canister has an exterior wall portion, a cover and a latching arrangement,
where the exterior wall portion is configured so as to form an interior cavity
dimensioned to receive the disposable pump head, and where the cover is
configured to close and be latched to the exterior wall portion by the latching
arrangement so as to frictionally engage the disposable pump head and the motor.

The cover has a compressible pad dimensioned $¢ as to push a top surface
of the disposable pump head so as to frictionally engage the disposable pump head
and the motor.

The cover may be arranged on a hinge. The latching arrangement may
comprise a part for grabbing or latching to a lip formed in the cover. The disposable
pump head may be a diaphragm pump comprising an upper housing, a valve

housing, reciprocating pistons, a diaphragm, an outer piston plate, a bearing housing

and a cam for coupling to a shaft of the motor.
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conprise apart for grabbing or latching to a lip
formed in the cover. The di sposable punp head nay be
a di aphragm punp conpri si ng an upper housing, a valve
housi ng, reciprocating pistons, a diaphragm an outer
pi ston plate, a bearing housing 25 and a camfor

nggradié;@an@eurakéhgﬁa.reéntt pge H@b@é ble ﬁéﬁ? aééérhswl Ay

I'Sposab punp ass

inoluiBH it BRI ol iR RiG ”Jt%fg@afisd%."ﬁg°ﬂéf%§%%eﬁ@§éd shape
and SelInG BREINGS e CaMAG o Bia Haioed. e BRasERIg pump

configured to be coupled to the motor 5 for noving the
head asiammidy da alag confgdied with theecam spodawed g lneps to the motor
assenbly can punp fluid. In the canister, the
for mexdrer iharregiprbcapiogtristonesy the dispokabler mdnp dneddfeisnsenﬂ)ly can
cavity to receive the disposable punp head assenbly.
pmnﬁqMQ;ton1mall portion may include interior walls
ornmed therein with a correspondi ng predeterm ned

S hﬂgﬁ? L BAfstdrStikled Qrki’ért\@%‘lL E@lltiloiﬁl r@éﬂné %nh@u 8o define a cavity to

erm ned sha the Dbearing

to receiv sposa ead. asse
ccelSFL ﬁblﬁa}mﬁea%] agsafr@@h RSB Ra0PBAs Wsm@w’e
be configured to engage o ress u ai nst an u
interighweils forpied theeeip oyl Rﬁﬁﬁ HHHEY a?ﬁc{egerﬁ?'e%ﬁhap that is
rotati onal novenment of the disposable punp head
substeggiaity similan to Ehaaprasieteroningd sbapée of dre waksh ot the earing housing
noves the reciprocating pistons. 15 The bottom wal |

to refivé tndigpysathis pubey hesad kessmbiwahl slowep eotivm ofaa Hiaphragm
the camcan be coupled to the notor. The cover may be

supp@ﬁrﬁl‘?tg;fﬁ?ﬁ' bbg;gglﬁlﬁ]ng j léhc%@%rbtgso hE%\gﬁgﬁﬁg ah Lﬂfpéf‘@c)'rtlon of
the bg't‘téﬁ'no\ﬁgﬁbgﬂl%%% &8\?&1’( rotational movement of the disposable pump head
assembly in relation o the canister when the cam moves the reciprocating pistons.
The bottom wall portion may also be configured with an opening so that the cam can
be coupled to the motor. The cover may be configured to detachably couple to the
exterior wall portion for opening the canister to change the disposable pump head
assembly and for closing the canister after the disposable pump head assembly has
been changed.

The present invention may also take the form of the canister itself for
receiving a disposable pump head assembly having the features set forth herein.

With the design of the disposable pump head and ¢anister, the maintenance

is a simple pull throw away and replace concept. This feature allows for the

following:
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assenbly and for closing the canister after the

di sposabl e punp head assenbly has been changed. 20
The present invention may al so take the form of the
canister itself for receiving a disposable punp head
assenbly having the features set forth herein. Wth

t hﬁwé’@ééu?ﬁ a%f:osd‘}% @ tﬁ@%@?&rﬁ iRVERioReAbWA - ‘é§§9r eh&hge of

he mai nTenance i's a sinple pul throw away and
ord PR SRR O et . o
tochiy Ry oS s B SHRSTLRS NG IcPRRATIHG SiRgPa . then Siis in a
sanitizing. The technician renoves the disposable
new pUrtP hRatbang elepars i 'WD'@Q@%@ qrerationgars sipged with lithdelay or
punp head and clanps it in place and operations are

expostiey toettiewnedialticing punhpkedy or 5 exposure to the nedia
bei ng punped. This design allows for sinple disposal

t Meris WekignellloWsTat Simihé disploe sl that wilbslirtiha&sthe potential for cross
contam nation of materi als. BRI EF DESCRI PTI ON OF THE

contm\éﬁiyﬁ‘o*gnamﬁalgf awi ng, which is not necessarily drawn

sca I nc es the followng Figures: Figure 1 is
an expl oded view of a di sposabl e punp head and
cani ster asserrbl y according to sone enbodi ments of

LD DSt AL ol MR Rt o) 0dc
gt Al e vﬁﬂéf?“.ﬁ'eﬁéteéecaeéégh‘@'&aﬁﬁ o Scale nciudes e following
Figures:

Figure 1 is an exploded view of a disposable pump head and canister
assembly according to some embodiments of the present invention.

Figure 1a, which is an exploded view of Figure 5b(i), shows a disposable
pump head arranged in a canister assembly according to some embodiments of the
present invention.

Figure 1b, which is an exploded view of Figure 5b(iv), shows the disposable
pump head in Figure 1a removed from the canister in Figure 1a according to some
embodiments of the present invention.

Figure 2 is a top view of a disposable pump head and canister assembly
according to some embodiments of the present invention.

Figure 3 is a side view of the disposable pump head and canister assembly in
Figure 2 according to some embodiments of the present invention.

Figure 4 is a sectional view of a disposable pump head and canister assembly

according to some embodiments of the present invention.

-4-
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present invention. Figure 1 b, which is an expl oded
view of Figure 5b(iv), shows the disposable punp head
in Figure 1 a renoved fromthe canister in Figure 1 a
according to sone enbodi nents of the present
invention. 20 Figure 2 is a top view of a disposable

PUPByRess, iﬁa%gﬁ@%a?(tg,esaﬁsﬁsgn@éooii), A5 QeHESBF VRWCSRWiIng a

enbodi ment s the present I nvention. Figure 3 is a

replascje?r?e nrJ\bfio?‘é{. L?H it \%Hﬁ a%eﬁ@ﬁﬁﬁ%&gﬂﬂ?@&ﬁﬂe %% !eﬁ{se(§f the fp resent
assefnoly i n Irgure accordin 0 Someé enbodi nents o

. the present invention. Figure 4 is a sectional view of

Invenfigh) sposabl e punp head and canister assembly 25

according to sone_enbodi nents of the present ,

i nivigHtg 3. incladinafb(b. 8a(ii-nchPRidilhip sgerips obgestional views

5a(vii), is a series of views show ng a replacenent
corresipoading to the tskrias wéwiews i FigurerTH, including &aél), Sa(ii), ..., Sa(vii),

enbodi nents of the present invention. Figure 5b,

showing kvl repBaddrtéent of3Ré iunitwith the i vhitlacco /iy &esoras of

sectional views 5 corresponding to the series of views

embbfinfd ALbLIRAreSBAL HtbAorpall ). Saii), ... salvil).

OW ng e replacenent of the unit with the new unit

a [ e e i
TN S e Bus FRan R Gl &M E RRLRE AN gy st an
of a punp,unit fully seated and engaged to a motor .
engageddp & W@tqr@@s%naﬁ%am&&m&gwwg Dgﬁ&aﬁsem invention; and
invention; and 10 also includes Figure 6b showing a
also incwdast FigursuBlp sbawing & xiteve i @ @urpuunihthed stideg ovbacasdag to
enbodi ments of the present invention..
some embodiments of the present invention..

Figure 7, including Figures 7a, 7b, 7¢, 7d, shows views of a disposable pump
head assembly or pump unit according to some embodiments of the present
invention, where Figure 7a shows a front view of the pump unit; where Figure 7b
shows a side view of the pump unit; where Figure 7c shows a back perspective view
of the pump unit, and where Figure 7d shows a back view of the pump unit..

Figure 8, including Figures 8a, 8b, 8c, shows views of a ¢canister containment
according to some embodiments of the present invention, where Figure 8a shows a
front side perspective view of the canister containment; where Figure 8b shows a

side view of the canister containment; and where Figure 8c shows a front

perspective view of the canister containment.
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Figure 7, including Figures 7a, 7b, 7c, 7d, shows
views of a disposable punp head assenbly or punp unit
according to some enbodi ments of the present

i nvention, where Figure 7a shows a front view of the
punp unit; where Figure 7b 15 shows a side view of the
punp unit; DETAIEES DESERIRTRENOVGF THRMNVERTEDECt | ve
view of the punp unit, and where Figure 7d shows a

back view of the punp gt 1, Fliegqre 8, including
Fi gures 8a, 8b, 8c, sthrs E"r\/s' i éws 'of a canister

T M R ﬂ;}?ggp ally

. .. pe e view of the cam ster contai nnent;

indicBiesLRs 180, SISHINGL g0 icauoht cPar 2 e WA Souping 3. Spper
contai nnent; and where Figure 8c shows a front

housirg Bpdblei tabs vize Vaive: hrusingh# spistonsdntadiapbraom Ssa diaphragm
DETAI LED DESCRI PTI ON OF THE | NVENTION Figures 1, 1la,

suppbist flatau’ earlosteopisten gloeds abjﬁri}mgﬂmdsaémﬁg,wdama‘m,ﬁ eamp 11,
assenbly generally indicated as 100, which includes a

a caﬁ.@te@r121a gfaakemz a ﬂmuﬂﬁﬁgrnn@wwse&mgm@%d% Hﬁ@ﬂ:ﬁleﬂ.ﬁapter 16.
| exi bl e bs 3a, a valve housing 4, pistons 5,

The %P@%”o“nﬁgﬁ?“@ 32 FBLERAT, sRUARES oBbRkrt o ?Eé@'ﬁbﬁfaa%

11, £ani ster S unt j, n 1 a

Suppgéa?'ﬁ% e Gt e & g te?f"é'?han%ﬁ%g} @Eﬁ@\% to
val ve housing 4, pistons 5, diap hra% he

mak%l iuaﬁhe iRosablsRHTP flegdealso kgl agp the Iﬁp%éﬁ%‘% pymp head

bearing housing 9, and cam 10 conbine to 10 make up
assemﬁy.mmalbbhdlqamqaam éada (st slshridguressi a ard dbspbihabdverall

punp head assenbly, generally indicated as 100a (see
assefitsp 160 gwhis tike erediding die¢mehtd tembirertalfbrm the canister 12 and
may include the cover 1, pad 2, clamp 11, canister 12, gasket 13, mounting ring 14,
bearing 15 and motor adapter 16. By way of example, the present invention is
shown and described in relation to the disposable pump head assembly 100a taking
the form of a diaphragm pump, which is understood to be a positive displacement
pump that uses a combination of the reciprocating action of a rubber, thermoplastic
or Teflon diaphragm and suitable non-return check valves to pump a fluid, although
the scope of the invention is not intended to be limited to any particular type or kind
of pump either now known or later developed in the future.

Figures 1a and 1b show the disposable pump head assembly 100a as an

assembled modular unit that is arranged inside the canister 12 in Figure 1a and that

is arranged outside the canister 12 in Figure 1b. In Figures 1a and 1b, the

disposable pump head assembly 100a and the canister 12 are arranged in relation to
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assenbly 100; while the remaining el enments conbine to
formthe canister 12 and nmay include the cover 1, pad
2, clanmp 11, canister 12, gasket 13, nmounting ring 14,
beari ng 15 and notor adapter 16. By way of exanpl e,
the present invention is 15 shown and described in

a mdtSnL abi on Ft@urteaq %%ﬂ?%ﬁm%%rﬁ@ﬁ@. amﬁy@bu M&O@mnar

taking the formof a di aphragm punp, which

refeﬁéﬂgg %hpqusto be a positive displacenent punp t hat
uses a conbi nati on of the reciprocati ng actlon of a

ru t her no ic or Teflo dla

S PaBHE s Br hecnatte hPSirEe: BotBiIoErER B Ghupte to the

al t hough the scope of the |nvent|on is not intended
diaphagpe sUppat Bldte & vilg Rhdnedifycefl warer fipesive flexitde tals 3a that snap

punp either now known or | ater devel oped in the

fit tof coroesponBingstasstdreanfahd diaghraboveuripertdhateod.aByevauafpexample,
head assenbly 100a as an assenbl ed nodul ar unit that

the prés@itriangfioni i9 dederitdtbwibithe UppedRoudind Bdidity do@pladdo the
that 1is arranged outside the canister 12 in Figure 1

diap@‘gg@?ﬁg&n%@%@?gjsﬂﬁga %ng fit hrﬂthoglbﬁ RRS 3B Se B ||F|@§|4tion is not

a an can St er are arrange

e e BB oA o B oo
'ater.d@ve@.ﬁ*ﬁag %E{t@%@éﬁﬂ@? Penbe %ﬁssﬂﬁ%légﬁ%%\g%ﬁ%neqmem of

plate 7 via a plurality of upper housing flexible tabs

puml:meaﬁ BSSEANRYY 1&)'& nmcludln@dhe sHpenbougng & vatverfwusing Aepistons
di aphragm support plate 7. By way of exanple, the

5, digreragnt 6, the elphoagirssutgset platd? yadtbr pistruplaes 8 hbemsimphousing
3 being coupled to the diaphragm support plate 7

9, ardSédig 18, AARaké the ﬂirﬁhapganﬁbeséé@pgomf: welg, mféfeds}tarqnmethod

is not infended to be limted to any type or kind
of refPtiBhidBef AEWKNIWR & IRG dNBINERM I uture. Further, by way of
example, the present invention is described with the plurality of upper housing
flexible tabs 3a taking the form of four upper housing flexible tabs 3a, although the
scope of the invention is not intended to be limited to any particular number of
flexible tabs.

In Figures 1a and 1b, the valve housing 4, the pistons 5 and the diaphragm 6
are configured o be arranged between the upper housing 3 and the diaphragm
support plate 7. The bearing housing 9 is configured to couple the bearing 9a and
the outer piston plate 8 to the pistons 5 using four corresponding fasteners, one of

which is labeled 9b (e.g. screws). The cam 10 is arranged in the bearing 9a as

shown.
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| ater devel oped in the future. For exanmple, the
assenbly of the various elenents of 10 punp head
assenbly 100a, including the upper housing 3, valve
housi ng 4, pistons 5, diaphragm6, the di aphragm
support plate 7, outer piston plate 8, bearing housing

9, Ianlgur‘él%”i and ‘TBytHeaé‘tﬁeF B%tcfrﬁﬁlg{é% ifcSiitiured WltﬁVES er walls 8a

soni c rivet, or any net retention et

navig aﬂﬁ@@ff%&?&%%@%ﬂﬂ%%’ Bt Rrarthil ubebtngs
p'stoglétéq th%g 5%% @Hrecgﬁfb%sﬁﬁﬁ"'aﬁgﬁ %aﬁ@gmfiﬁ% Bigtor 20

3a, although the scope of the invention is not
movingttka dedprasaliag bisioned sodhasisnnseblecoimap haaghrssepibly 100a can
flexible tabs. In Figures la and 1b, the val ve housing

purmg fluichromi theonlet porrid, tHreugh dph pamm eeadawaddorifie gutlettport 3c.
to be arranged between the upper housing 3 and the

di P EaGIRe?d 254 @@ﬁﬁgur@tﬂmm An eXiRRiol @&l JHBtiMO U8k NBeTover 1
configured to couple the bearing 9a an the outer

and Q'b%%ﬂl \%ﬁ‘bSn%fr{ang hehgexteios wall rfﬂ@n leHﬁ configured to define a

correspond eners, one O

S The amlO rr edlnthe bearin
cav'fégﬂitéon BENR el (R act Su 8 e bt LR Semoly
iston plate 8 is configuredq with outer walls 8a
100dy5 0 GoRO B wBLpRRIRT I SISABEOWRY WAL MR Hll {27 formed
receiving the reciprocating pistons 5. The cam10 is
therej mitheacelesrorising: presietermined kbapé diat iggubgaintizlly siviler to the
20 noving the reciprocating pistons 5 so the

preddiesimtramideappusithkeesl|sads enthlcyoit80pisttang fo pauaive thel sliter piston
fromthe inlet port 3b, through the punp head, and to

8. Th@%a@%&tn { i3 Itagﬁégré’t?af o] PGsif fHH Rl pb&.drm @’r"fhegélh'éﬁﬁragm
portion 12a, the cover
support plate 7 against an upper portion 12b' (Figures 1b and 4) so as to prevent
rotational movement of the disposable pump head assembly 100a in relation to the
canister 12 when the cam 10 moves the reciprocating pistons 5. In particular, the
pad 2 may be a compressible member that is dimensioned so as to contact a top
portion 3e of the upper housing 3 when the caver 1 is ¢losed in order to push or urge
the disposable pump head into the cavity 12d and frictionally engage the motor 20.
As shown, the top portion 3e may be configured with members radiating from a
central part and extending out to a rim, although other types or kinds of
configurations on the top portion 3e may be used within the spirit of the present
invention. As best shown in Figure 4, a portion of the pad may be compressed by
and into the top portion 3e of the upper housing 3 as indicated by the arrow labeled

C. The pad 2 may be made of an elastomeric material, or a foam-like material or

other type or kind of compressible material either now known or later developed in

-8-
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and a bottomwall portion 12b. The exterior wal
portion 12a is configured to define a cavity portion
12d to receive at |east part of the disposable punp
head assenbly 100a. The bottomwall portion 12b is
configured with interior walls 12e forned 10 therein

the fikdrs. Erﬁ@étﬂlﬁﬁ?@@giéqﬂsﬁreﬁ@%kﬁ{é@ |H%|§ﬁ‘%ﬂ£cérﬁBFeéS§JIe member
substantlal y simlar to the predeterm ned shape of

mayttQ e R RO é%pﬁﬁh‘ihl@él%he‘ﬁ rﬁ; i H@s@#@homﬁ of the

er pi StO cover SO as

we on 7a.of the dla ra u Iate7
compisthsill Tl ot Sger iy a@Bod'(% arRrding ol drpSed
as to prevent  rotational novenment of the disposable
inveriin anlergon SkBlpd iR theoad wavld b abisle defermineisiiahlg dimgnsions
12 when the cam 10 noves the reciprocating pistons 5.
without yraiug exeaimerntsiton sads 20 vagtastbthe toprpurtes Belod the nhper
that is dinensioned so as to contact a top portion 3e

housgifig Bhvehamiver cdver3iin gloscdhe orddrao pararorurys tied dispdsatile pump
order to push or urge the disposable punp head into

head i AR¥EAVity Ak é&%ﬁd&.bﬁé@f@.@é%y@@%%;ﬂd@ mot or 20.

shown, the top portio be configured with

rorfebsyi Al PR 8 SHIBGES A BB Ot
that (e Toiarchs Pt To HeE s ehd or e Bidtorodo. T8 seuer 11s

shovvn in Figure 4, a portion of the pad may be
configyFgst Wsdetachgbly &ﬁblpieriﬂdh'ﬂ igxterion wabrnarten 38ader eprning the
upper housing 3 as indicated by the arrow | abeled C.
canistae1p &l cBangsy tHeedinposaié pampehesd asszblymiiCer arad fora@osing the
foamli ke material or 25 other type or kind of

cani€enp? efier Heedigpbedtiapufig hesd BS¥ErKBRWDO ha®b&én changed. The
developed in -8 the future. Enbodi ments are al so

canlﬁﬁl" j ? ﬁ%‘n@g fdognf@mre.‘ahm'ﬂfﬁﬁ é ﬁgﬁ'tﬁl% %Bae%%aﬂﬁy ?:% 3K¢
recavS%hg 0&5%" C%C respec?lvely of the pump head assembly 100a.

In Figures 1a and 1b, the motor adapter 16 is configured to couple to the
motor 20 using four carresponding fasteners, one of which is labeled 16a. The
motor adapter 16 is also configured to receive the bearing 15 and to rest against and
couple to the bottom wall portion 12b of the canister 12 using four corresponding
fasteners, one of which is labeled 16b, so that the bearing 15 is arranged in relation
to the cam 10. The motor 20 has a shaft 20a configured to pass through the bearing
15 and coupled to the cam 10 of the disposable pump head 100a. The canister 12
may take the form of a stand-alone unit, or may be assembled to a wall 30 (see
Figure 1a and 1b) of a cabinet or other suitable structure, by, e.g., sandwiching the

cabinet between the canister 12 and the mounting ring 14 along with the gasket 13.

When mounted to the wall 30, as shown, the mounting ring 14 is configured {o be

-0-
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conpressi bl e menber for a particul ar enbodi nent
according to the present invention, a person skilled
in the art would be able to determ ne suitable

di mensi ons 5 wi thout undue experinmentation so as to
contact the top portion 3e of the upper housing 3

arraf"f%@ﬁlri r'é?aﬂb@l\’t@rthé rr'lcﬂoﬁa@@pﬁ@r He a‘hﬂqgrcohﬁlé)t@sthe Qfotﬂéhgﬁall portion
di sposabl e punp head into the cavity 12d and

12b Bf ﬂtét %lﬁhﬁ \%aﬁ e JFkRLy d&ﬁtaph&&np&ﬁrteou@lﬁlfaur

so configure
corréml eI F Se:r)%éjtqrf?g({)fd&ltﬁgb [ﬁpg?qgg@ga bThﬁg %%%eet SI 15 opql%nal and
conflgured to detachably couple to the exterior wall
may hey arghgedbetvsendie molitingding haad dhe botiem walhpgaionnib of
di sposabl e punp head assenbly 100a and for closing the

the qsaigtet €2, dshdvirer t he di sposabl e punp head assenbly
100a has been changed. The canister 12 is also

contié gunpchadd hssepeisly n0Sakrby bé2gadd frbmamateriaptitht 20
as to receive the ports 3b, 3c respectively of the

compPitife MRtha SRl aéﬂﬂ’i%atr&? ddérgﬂnﬂ’iiéieﬁro%eau%r lvl'h’@h the pump

t he notor adapter I's configured to couple to

e
heaﬁéﬁwé’b@%%? E%‘éagrﬂﬁ*l;e ?&?ﬁﬁ?ﬁ@?&i@éﬂ%&@w @“ﬁwp"%ead 100
configured to recejv ear r est
can 58 B AN aH B B BRNART wEor O JYRAS Gpiings of
the canister 12 using four corresponding fasteners,
appligations, operaliprisor ipesdiessihe rone Raed @seemdht 1 0@ ¢an b made
arranged in relation 20 to the cam 10. The notor 20
of matesials thhhfeép@thocepddifipallgdelate fasemelthammiietiste daagiuingment
15 and coupled to the cam 10 of the disposable punp

of th@eask dOkAd of Appkcitiont BperfationMprbéddurbha hfeOJd@p@foféthe invention
stand-al one unit, or nay be assenbled to a wall

is noé E‘l?l?% d BU&lirhjted ?@ﬂ%elty@s &fku‘?d Bf" @?‘%@th?ﬁﬁ&’"’c riown o later

e structure
et cani ster 12 and the nnunting ring 14 al ong
develiaf nn e 15

The pump head 100a may be configured with many different types or kinds of
ports 3b, including by way of example, sanitary tri clamp ports, threaded ports, quick-
connect ports, or any other port configuration either now known or later developed in

the future.

Figures 2-3: The Canister 12
Figures 2-3 shows other views of the canister 12 having the disposable pump
head 100a arranged therein and held in place by latching the cover 1 with the clamp
11. The clamp 11 comprises an arrangement of parts, which includes a clamp
handle 11a, an intermediate part 11b that is pivotally hinged on a pivot rod 11¢, and

a latching part 11d configured to be detachably coupled to corresponding structure

-10-
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25 When mounted to the wall 30, as shown, the nounting
ring 14 is configured to be -9 arranged in relation
to the notor adapter 16 and to couple to the bottom
wal | portion 12b of the canister 12 to the wall 30 or
ot her suitable structure using four corresponding

1a of &/ @RI, THEIB5hiNGbaR 112 ik ARR IBFlgdd@y cﬁhﬁleﬁiatéhﬁé_ 13
is optional and may be arranged betweéen the nounti ng

inteﬁﬂéﬁﬁatéi)ra?t'iﬁﬂ g@ a?ﬂg%or% hletl. p%Bﬁ@gbﬁggr@%oie@é%%n% |>p which

cani st e asse

e e frommaterials that are t bl ith the
the B orb S+ hiifeTicé dPandefent B ahigdaiht fayerunder
whi ch the punp head 100a will be used. For exanpl e,
tensiofr the bio tech market the punp head 100a can be
made frommaterials that may be irradi ated. For other
types or kinds of 10 applications, operations or
procedures, the punp head assenbly 100a can be made
of materials that depend Figugpecifically relate to
sone characteristic or requirenent of the type or

Ki Fflsun%f 4 3RBWE %rb@ﬁse@%aﬁié@@oﬂheﬂii@ﬁ@éﬁﬂ@ puﬂb%éé‘cpip@Oa
of the invention is not Iintended to be limted to the

. ; : : ) "
lack B B SHCP 2" hdl ShERELCROW G oSS qgeed anc
configured wt ny different types. or kinds of
clam s BgsS g fhet gt e Mo ON colipiespss of pushes the
~ clanp ports, threadedaforts, qui ck- connect ports, or
dispegaplopHeD haad 10emand @llaws éer Betdisnoseble RAGWhasd eyt 100a
devel oped in the future. 20 Figures 2-3: The Canister
to achievei pesasel {3 opboie inthepanicelss applitdtencani ster 12
havi ng the di sposabl e punp
Figure 5:

Once the pump head 100a is no longer required, e.g., the application,
operation or procedure has come to an end, the cover 1 may be opened and the
pump head 1002 may be removed from the canister 12 for disposal.

Figure 5 shows the steps for changing the disposal pump head 100a with a
new disposable pump head like a new element 100a.

In Figures 5a(i) and 5h(i), the clamp 11 is in place and the canister unit 12 in
locked shut. See also the description associated with Figure 1a, which is an
exploded view of Figure 5b(i), for further details of that shown in Figure 5b(i),
including further details of the elements that comprise the disposable pump head
100a.

In Figures 5a(ii) and 5b(ii), the clamp 11 is opened.

In Figures 5a(iii) and 5b(iii), the cover 1 is opened.

-11-
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head 100a arranged therein and held in place by

| atching the cover 1 with the clanp 11. The clanp 11
conprises an arrangenent of parts, which includes a
clanp handle 11 a, an internediate part 11 b that is
pivotally hinged on a pivot rod 11 ¢, and 25 a

| afrchigDesPE(ty) BhdbHERNTthe @ﬁ%sbmeb;ﬁuﬁgu-@@aamm is %H@'_tlgﬁﬂof the

to corresponding structure -10 la of the cover
Cﬂ”'ﬁ%%é?' % RS0 17 Perir R SO i PR e B
h 11
expificy fsWofddbiat SHEL o e Yoo RS FOEGIS S50
under tension ure 4: Figure 4 shows a
'”C“’@F&%ﬂ'@ééfjﬁtﬂﬂﬁlowh%ﬁ}%meﬁtﬁ hajicoppyins: t@%iﬁﬁ?ﬂ@@lﬂjpli@éahead
pl aced into the canister 12. As shown, the cover 1 is

100a.ai sed into position, closed and clanped in place
using the clanp 11. This configuration conpresses or

pusiriguitdseszl0) s pbsAatd aewulippdesdte pOow el kdd awewfdement
t he di sposabl e punp head or unit 100a to achieve

100&0r5ﬁ§§éﬂfrﬁ§tl’ﬁé’ca9ﬁ§fe@t1q in the particular application.
Figure 5 Once the punp head 100a is no | onger

" S S anafs%mprehé GaLLP o d3agper ation or

procedure e cover 1 may be

c oo o orh SRl angth Ik 183GE M Hace pbfidhe ganister

~ changi ng the di sposal punp head 100a with a new
unit 2 568dbl e punp head 1ike a new el enent 100a.

Since the features of Figures 5a(i) to (vii) and Figures 5b(i) to (vii) are similar,
only relevant features of Figures 5a(i), 5b(i), ba(iv) and 5h(iv) with respect to the
opening, replacement and closing of the canister 12 are labeled so as not to clutter
Figure 5 as a whole.

The advantage of the present invention is in the ease of
assembly/disassembly and the maintenance saved by not having to sanitize the
entire system; instead simply removing the pump head assembly 100a from the

canister 12 and replacing it with a new pump head assembly or unit.

Figure 6
Figure 6 shows an enlarged view of the engagement of the cam 100 of
disposable pump head 100a (see Figures 1, 1a, 1b) to the motor 20. As shown by
way of example, this engagement is performed by using a "D" Drive to eliminate the
need for fasteners. “D" Drives like that shown are known in the art, and the scope of

the invention is not intended to be limited to any particular type or kind thereof either
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In Figures 5a(i) and 5b(i), the clanp 11 is in place
and the canister unit 12 in 20 |ocked shut. See al so
the description associated with Figure la, which is an
expl oded view of Figure 5b(i), for further details of
that shown in Figure 5b(i), including further details

NOW Qﬁo%%r@ét@ﬁﬁ@béob&ﬁn SRMIIEE Nidreodés RS sk SRR iResttion is
100a. In Figures 5a(ii) and 5b(ii), the clamp 11 is

not 1%9989 tQ b%g rllllféd':tlfgii"é %éggﬁ%eparﬂkd?%gng ?Btlﬁ‘ﬁ\ffﬁes or

. able u Qa i,S S
kmdae? FRR et Gadodd S 6% %%%ﬂﬂt@.aﬁ%%emrm% G0 BT tater
|ch i S an exploded view of Figure 5b(iv), for
dEVQQHW%@ﬂhBéWHF?S of that shown in Figure 5b(iv),
i ncluding further details of the el enents that
conpri se the di sposable punp head 5 100a. In Figures
5a(v) and 5b(v), a new disposable punp head |Iike a new
el ement 100a slides into¥ighe ganister 11. In Figures
5a(vi) and 5b(vi), the cover 1 is closed. In Figures

55F(l§ji.|r*e) 7 3ROWS B(H’ér'v)ewé Betre @8Podeblé ﬁuhﬁﬁl‘f@eﬁ! Uﬁlt RDBS @ccording

d "t he cani ster unit 12 | ocked. Since

to th% g)?t%égn?fn\%fnttgh g\Hﬁ%ﬁ ag‘é‘ él‘)qlécﬁ’ té Wé éxt?ﬂ?né:%o%ﬁr t%sb@T‘IS Bl(wﬂérstood
retatig % 4 oL %%('B%'PQMS%HZ-‘ T dbiang Gansgnewih that

cani ster 12 are |abeled so as not to clutter Figure 5
showgkand ¢asgriced herein.

Figure 8
Figure 8 shows other views of the canister 12 according to the present
invention, which are labeled to the extent needed to be understood relative to the

other Figures, including Figures 1, 1a, 1b and consistent with that shown and

described herein.

FPOSSIBLE APPLICATIONS
Possible applications of the present invention may include at least the
following: Bio Tech, Food Handling, Beverage, Industrial, and any fluids exchange

applications.
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15 The advantage of the present invention is in the
ease of assenbly/di sassenbly and the mai ntenance
saved by not having to sanitize the entire system

i nstead sinply renoving the punp head assenbly 100a
fromthe canister 12 and replacing it with a new punp

head assenbly or unh¢ 5c38e% frventib@ure 6 shows an
enl arged vi ew of the engagenent of the cam 100 of

di I Ej .

¢ HESRE RS % BBt EANAL Bk S5esh UhRure v hdr he

engagenent .i s performed by usj a "D Drive to
featl P iar e e, ALea e PLuTElEAions deseariieoirding a

that shown are known in the art, and the scope of 25
partigylar empediment heseionay sissrkr arpled sl gt ingotreraleg with any

particular type or kind thereof either -12 now known
othepembatienentalssicdbed hizrein halsbuther drawMgsdoaren aehmotsirews to

of the invention is not intended to be limted to the
scalaise of a "D' Drive engagenent, as other types or

ki nds of notor engagenent mnethod can be used that are

ei A HughQRe Mo hdsH édn %@&Yﬁb@%‘?ﬂ iyabt 4184 Wﬁh%%g?cgt to

Figure™/ Figure 7 shows other views of the disposa

Uni [ to the. pr -
exerfi{ER, HBRoH s AERaf P kiteBfing ‘e EioR iR adrions, and
. be understood, relative to the other Figures, .
omisSionRE iR Be el Kerqin apdtheretg wihiput geea PEoTit Sphand
10 shown and described herein. Figure 8
scope of the present invention.
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Figure 8 shows other views of the canister 12
according to the present invention, which are | abel ed
to the extent needed to be understood relative to the
15 other Figures, including Figures 1, 1 a, 1 b and
consistent wth that shown and described herein.

WHAEPSPEBYLEA P! CATI ONS Possi bl e applications of the
present invention rray include at |east the 20

fo I Bio Tech, Food Handling, Beverage,
I ndu'g "g:i CDQ?PJ'S flui ds exchange applications. -13

The Scope, of the Inventjion It shoul.d be under
t hafisPerpREPYPRNER EWHQ%%@HH'EP@F@" a@WDB“fPUSH@ﬁ and being
features, characteristics, alternatives or

configseed e friglionaby engaear We@ﬂ?fidphgﬁ as o pumpcilyiginto the input
enbodi nent herein may al so be applied, used, or

port,i thoaghahetdishosable puypShezkihand enb dub oetput ﬂespaﬂr'nd)ed
herein. Al so, the drawings herein are not drawn to

scakanisfrtt2oigarn Brieriby 8al icdRidias &ﬂ@a a@‘@%ra'té?ﬁdg aftingement,
nents

illustrated with respect to exenplary enbodi

whetd WESSkeridriail ;g&%gﬁ dﬁg?lzﬂ‘g&r&%%b o3bRf naﬁﬂfgri?'rg?ﬁtfnd

om ssi ons may thereto W T
fromt spirit and . 10,scope,of fhe present
aimeh&RRier] BFeCEiv e fisPRentte st 6880 500 fndle IioieE ity !
configured to close and be latched 1o the exterior wall by the latching arrangement

so as to frictionally engage the disposable pump head and the motor.

2. A pump according to claim 1, wherein the cover has a compressible
member, including a compressible pad, dimensioned so as to push a top surface of
the disposable pump head so as to frictionally engage the disposable pump head

and the motor.

3. A pump according to claim 1, wherein the latching arrangement comprises

a part for grabbing a lip of the cover.

4. A pump according to claim 1, wherein the disposable pump head is
diaphragm pump comprising an upper housing, a valve housing, reciprocating
pistons, a diaphragm, an outer piston plate, a bearing housing and a cam for

coupling to a shaft of the motor.
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a di sposabl e punp head having an i nput port and an
out put port, and being configured to be frictionally
engaged to a notor so as to punp fluid into the input
5 port, through the di sposable punp head, and out the
out put port; and a canister having an exterior wal

POg tA %ﬂmp?aé‘db\‘&rl? 35 Q1aim! BLAHUrBM érc%ﬂ%g@ﬁﬁﬁs an \Qﬁ%{ﬁ%r wall

the exterior wa portion 1s configured so as to form

: interiar. . nsi. RY
portf coBdineS i dtingS HITESHRRBIE AP BBl S B8 outout port o
onfi vred tq close and be latched to the exterior
the qséhﬁPH%ml hi ng arrangenment 10 so as to
frictionally engage the di sposable punp head and the
notor. 2. A punp according to claim1l1, wherein the
cover has a conpressible nenber, including a
c diph esEipbhacopdidg toliclaimsi, avieiepothaslismsabsEhpampdead is
surface of the disposable punp head so as to
frictididl§tdrRRakl o eng atgol Beaf icpipagakicdt DIE drexDrivibtoadininate
the notor. 3. A punp according to claim1, wherein the
the rle_%tdcfﬁi' i@hdrangement conprises a part for grabbing a
I'p of the cover. 20 4. A punp according to claim1,
wherei n the di sposable punp head is diaphragm punp
conprising an upper housing, a valve housing,
reci procating pistons, a diaphragm an outer piston
pl ate, a bearing housing and a camfor coupling to a
shaft of the notor. -15 5. A punp according to claim
1, wherein the canister has an exterior wall portion
configured with openings for receiving the input port
and the output port of the disposable punp head.
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5 6. A punp according to claiml1, wherein the

di sposabl e punp head is frictionally engaged to the
not or by an engagenent using a "D' Drive to elimnate
the need for fasteners. -16 7. A canister for
receiving a di sposabl e punp head assenbly having a

pr 5 (fé egﬂlgfé‘f'?f%mhgﬁﬁeﬂbe gy‘%\ﬁ%ﬁglevﬁlrhé hehl '335§embly t|1.avmg a

term ne aving a cam for couplingt

r I
bearﬁlﬂé%ér}gf &en%ér\ﬂavﬁ"gtﬂgllgwﬁﬁ% Cﬁr@ds e@%ﬁe@%ﬁb&ﬁ%ﬁ@v‘fw a
xteri i on.configured t define cav
cam f6 cuedap §F AgnBs T i0h B SRR BUETPasethBrPmBly in order
i nsi de the canister; a bottom vval | configured with an
to puspR Alisy theocanistes samerisige di sposabl e punp  head
assenbly can be coupled to a notor, the bottom wall
al woedentr gall pdriwint donfigotest tcod efiwed 4 savity e detdrengitine
with a shape corresponding to the predeterm ned shape

dispddabnd puh® vedd Ssfimblpendi@tiengadistesi ng to receive the
bearlng hou5|ng portion of the disposable punp head

con§| o edﬁﬂ @Yj'rékgvvﬂh 6;5é?ﬁn Eoﬁﬁ\?cgﬂéfqﬁb%#osable pump

ngage a | ower rtlon 0

L LI e ﬁoﬁéwa\??%ﬁ@??wﬁgu*e'bew'th

cani st? and a cover portion configured to det achabla/
interiop Wafle fargred begsin ¥ifhya SRBP? CeUrEp 'F'Q)FD thespisdetsrAyned shape
the cani ster to change the di sposable punp head
of the yelaiol jhe bearing beising tt eecaivnihnet kearinot gusimgeportion of the
di sposabl e punp head assenbly has been changed to
dispeagégpurtripcheagosddennblpf archhating taorortian bf drdbstenlvesieconfigured
portion of the di aphragm support plate, and for

o er\gﬂgﬁ'd’lgw@F Pblﬁﬁnlnncﬁ’ 4 H%pﬂkég{?ﬁ%ﬁﬁb@rt RILTR tH pRel e retibRal
rictionally engage wth
movement of the disposable pump head assembly in relation to the canister; and
a cover portion configured to detachably coupie 1o the exterior wall portion for
opening the canister to change the disposable pump head assembily, for closing the
canister after the disposable pump head assembly has been changed to engage the
portion of the bottom wall and the lower portion of the diaphragm support plate, and

for pushing or urging the disposable pump head so as to frictionally engage with the

motor.

8. A canister according to claim 7, wherein the interior walls are configured as

curved walls that extend inwardly from the exterior walls.

17-
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notor. 20 8. A canister according to claim?7, wherein

the interior walls are configured as curved walls

that extend inwardly fromthe exterior walls. -17 9. A

cani ster according to claim?7, wherein the interior

wal | s are configured to form/lobe-shaped cavities for

I €G EA LhHidtct &%@Fdiﬂ@t&‘&%ﬁh 9 Pﬁ@?éih qHE ﬁﬂ?mjﬁ ﬂalls gre configured to

reci procating pistons that formpart of a di aphragm

cani st er or di alm. 7 r.ei

form{EB sHapPd cAuPF T Bhe PECH Pbad BoliBbopralfeli

.that formpart of a diaphragm punp. 11. A canister
reciRsaERing MRS BRCIORT PoTLR SRR AYFHbr ¢ i ng morber | s

a support plate configured to receive reciprocating

pi stons that formpart of a 10 di aphragm punp. -18 12.

A di aphragm punp, conprising: a disposable punp head

astknbkgnibteriacgorlime tr ¢lagm Fowbiengjn ¢ Caouis ednfiguted to drive

wal | s having a shape and defining openings for
recipr@Cating Fistohe ¢hat foffldartofa Blaphsagrhpimpli sposabl e punp

head assenbly al so configured with a cam configured to

be 5 coupled to a notor for noving the reciprocating

pistons in relation to a diaphragm and a canister

configured with an exterio [l .partion cover -

oo el ek Poffhd 8 Gaird 7, WRetaiR e 5ilnorfing Ridipers =

the exterior wall portion defining a cavity to receive
support plate configured to receive reciprocating pistons that form part of a

diaphragm pump.
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the di sposabl e punp head assenbly, the rear wal
portion having interior walls 10 forned therein with a
correspondi ng shape to the shape of the walls of the
bearing housing to receive and engage the support
plate and to prevent rotational novenent of the

di sposaripd ulﬁgﬁ@o %ﬂi@y inrelation to the
canl ster V\/nen the cam noves the reci procatl ng pi stons

B%g -1—;51@ d:f JSHE;{'@ a@Q@lﬁB rlﬂ;g rb%%ﬁ'l ous grédn‘?iﬁuged with

als otha

wallgPhg & s i@P@@W&I‘) %ﬂ%?ﬁ@ﬂ%?@f r?ﬁ%'\fﬁwsp'%%ﬁtwgﬁ%tﬂas the

the exterior wall portion together for opening the
dispesahle pemp; W%ﬁ?ﬁfé“@'ﬁ &lsq cyiigaprd Wil r?pC%&?”f'a'é@é’rFBIt&ﬁ

and for closing the canister after the di sposable punp
coupteshtd asydabioy nizidng Beereciiacaiedl pigensio relation to a diaphragm;
and

a canister configured with an exterior wall portion, a cover portion, a rear wall

portion, and a clamping device, the exterior wall portion defining a cavity to receive
the disposable pump head assembly, the rear wall portion having interior walls
formed therein with a corresponding shape to the shape of the walls of the bearing
hausing to receive and engage the support plate and to prevent rotational movement
of the disposable pump head assembly in relation to the canister when the cam
maves the reciprocating pisions in relation to the diaphragm, the rear wall portion
also configured with an opening so that the cam can be coupled to the motor, the
clamping device configured to couple detachably the cover portion and the exterior
wall portion together for opening the canister to change the disposable pump head

assembly and for closing the canister after the disposable pump head assembly has

been changed.
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