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Hand Hel d Bt east Punp Description The present
invention relates to a hand hel d powered breast punp

wa@emealtssnd hel d breast punp system WO A- A/ AFGIWEP2006/061946

di scl oses a progranmabl e power,ed breast punp

appar atus. The di scl osed br eadt punp apparatus is
progranmmed by recording control data on or in a data
carrier which is then inserted into the breast punp
ddpadaHeddBecasunPoohpdata is read fromthe data
carrier and controls the punping cycle. The breast
punp apparatus disclosed in WO-A-AQ /47577 suffers
fﬁ&l&%%ndi sadvant age that the programm ng process is
conmpl ex US- A-5571084 di scl oses a powered breast punp
iThewhrecht {fvenusereldtastcsohend hetil pedeoainireoit powgrantdhehand held
%urrqpi ng cycle. The limted control that the user has
i°4€9°t BEPPSE'HPobl em EP- A- 1502610 di scl oses a power ed
breast punp which has |earn and run node of operation.
Accordingyto the present invention, there is provided

MV Rafd 8T, Perlesced MPFATMABPOETAP PIEF M 2pRATgtus. The
??S}‘%%%d Bré%te;\ﬁ/%é% éﬁga?!ét\{lr% gég%nfi’ﬁgh%rﬁé‘d Bg geég?cﬁﬁg Er)x%:ol data on or in

ing a e expressed mftk; piston
s cariipcwhidh ngthen iactiedtinmghe besmnpymp eppahfuec fliwgontrol

i ng; d t it includi t d
G g B8 aflc Shvror e sPouA Do B UG e e pi st on
means, wherein the drive nmechanismis configured to

connect to said actuating el enent when br oufght into
ddrtbrsast pHEPaRPetitus disclosed in WO-A-01/47577 suffers from the

disadvantage that the programming process is complex.

US-A-5571084 discloses a powered breast pump in which the user has some limited
control over the pumping cycle. The limited control that the user has is itself a

problem.

EP-A-1502610 discloses a powered breast pump which has learn and run mode of

operation.

According to the present invention, there is provided a hand held, powered breast
pump comprising:

a body having a breast-receiving portion and means for attaching a vessel to
receive expressed milk;

piston means, including an actuating element, for effecting pumping; and

a motor unit including a motor and a driving mechanism for reciprocally
driving the piston means,

wherein the drive mechanism is configured to connect to said actuating

element when brought into contact therewith.

The drive mechanism may be configured such that it connects to said actuating

element during the process of mounting the motor unit to the body. If the drive



The drive nechani smmay be configured such that it
connects to said actuating el enment during the process

wo@boenumsst ng the notor unit to the body. |f thECT/EP2006/061946

70

15

20

25

30

drivemechani sm has a crank nechanism this is

preferably with the crank mechani smat its bottom dead
centre position and/or such that it connects to said
actuating el ement while being driven through its
botetiomigehas £ entk enqpbsiitmpthis Brpeéferadbl with thecdnk wechanism at
ngcganisqiii a crank.mech isn1aqg I ncl udes conpecti ng

r OY° REARS AN GUET RPPHUKAH OF SUET FaEH SRS T B 2q geuatng

r é8inkh€RhildpdiheativaniABeLH REPYREM d38d WERR: bd\Hon.
connecting rod nmeans and said actuating el ement.

However, other nmechani snms for converting rotary notion

' ﬁfegetjaf)lﬂ,e%remg lnPdhafis 8 i?alc agﬁj( e EWsIE Cnglaiﬂlchslgtl,s g)ar%e?tieng rod
used. The Tinear notion cou be provided using a

| inpeay angiph ol piclabp ey effdrand By rditdreytesibémrde 1B tefnemalldeyovery
tpe actuyatin elenEHt is aresiliently deflectable

PPOTaER M oBres e P 1Pa APE REGFSRERS ekt Heevey other

t BRCKAEIhd RACENTERNnD Eo tRIyAMbAEH D 1ih DS LML Bledd0l ew
Preferably, the projectiion has a bul ge and the _
cHRARASThgnaToRs wrsdnd hiedisleudmstine aneldfhsrprpeided viing adiaieet motor
bulge &t 25,489 oiR! € the connecting rod nmeans and the
proj ection operatively. However, the bulge could be

provi ded on the connecting rod with the neans for

recei vi.ng.the bul ge bei ng proyided, on t proj ection.

VR TAbaT dF b1y tng ﬁlgmfah%&cﬁeflﬁamfyoﬁefﬁé&gﬁﬂ IRiechon projecting
COUPI 1h8 HiOK tieddls. SHBREFk:! MheSULiliAMRIndNE PoQIREtA A connecting
partially and the neans for receiving the bul ge

ctfpri ses a recess or slot in said coupling portion.

O her coupling nmechanisns, for instance sprung cleft

and magnetic couplings, could be used instead.

PPeterbip] the projectpirshom dgasnd drpronseding o ghdane idcludes means

di aphr agm bu be a rhﬁgd iston. .In the case oL a . .
A BrdnR tURBSE 50 an frEaRe ¢ G Cqrgeingt i BFs phdithe projection
t byerabideye Hm@gaﬂ itBbhiSe oGl ABERBARL A 80shdcARL WSESith the
connecting ro
means for rcgceiving the bulge being provided on the projection. More preferably,
the connecting rod means has a coupling portion shaped to surround the projection
pattially and the means for receiving the bulge comprises a recess ot slot in said

coupling portion. Other coupling mechanisms, for instance sprung cleft and

magnetic couplings, could be used instead.

Preferably, the piston means comprises a resilient diaphragm but may be a rigid
piston. In the case of a diaphragm-type piston means, it is preferable that:

the drive mechanism is a crank mechanism and includes connecting rod
means;

the actuating element projects from the diaphragm; and

the connecting rod means is configured such that said connection to said
actuating element is effected by the actuating element first being deflected and then

recovering, due to the resilience of the diaphragm.



nmeans; the actuating el enent projects fromthe
di aphragm and the connecting rod neans is configured

wGeemh/111382 sai d connection to said actuating ePEEP1006/661946
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effected by the actuating elenent first being

defl ected and then recovering,3due to the resilience
of the diaphragm Pteferably, a control circuit,
configured to effect punping by alternating the

dP fe€atibIpM @fntideirbBit, YonfikSrel N6 b undfigg IB?qyceJﬁ@Mng the
i ncl ude a punping chamber in mhlch the prston neans

opEicaeeof thometasy is ipdadesinpi ng chamber may be in the
notor unit. The hand hel d breast punp may be battery
powered and, if so, may include a boost regulator for
r' Egubedsi may tﬂhbld\i@l pugeng labphbt&dntvﬂnttﬂ’]ﬂlerp)tteﬁ .means operates.

ordln to the present i venth there is provided
F?%r@lé%ﬁﬁ?%%gﬁﬁﬁﬁfﬂﬁﬁy DL YA nel udi ng a
punp not or and a boost regulator for regulating the

vol t age eisglled to the punp notor. According to the
Fegs Feplomp Fey dej @ttsrymvaeeld andhdhep,edydnclude a boost

g{eg@%or m)‘mrgélxﬁh 'EﬁeC\PJIEEgE §1|#gtgfed 3, kRdy. fhiaving a

ast-rece ortion, ns for attaching a
vessel to receive expressed m | k; and i nterchangeabl e

not ori sed actuatin unlt Each actuating
BFHRE Y HE Trdeeeh Sudfets 0@ Aty tABmoTred Hand held

Vibriegdd pa 1@1&@%&1 hmiFB} o8 aR8 Q\Wode b0l ( iz ABNRGHIAHg th
t he pSng?ﬁ ha eF tga¥ﬁe ﬁn3|de ofe%he bodyg%Ta 87

cHHeas ?uHPé‘?d é‘bﬁlﬁﬁ"sfép &qtgbe which is insertable into
an aperture in the body. However, preferably, the body
i ncl udes a punpi ng chanber and, nore preferably,
pzi\eqomdinmdse presqut awiegieidnhieehis ipsowdpet abhed heldtbhexst pump
pumI g)cq%gper by both the manual and notorised

act ua Ui s.

a body, having a breast-receiving portion, and means for attaching a vessel to

receive expressed milk; and

mnterchangeable manual and motorised actuating units.

Each actuating unit may include a respective pumping chamber, in which case a
conduit may be provided for connecting the pumping chamber to the inside of the
body. The conduit may comprise a tube which is insertable into an aperture in the
body. However, preferably, the body includes 2 pumping chamber and, more
preferably, piston means is provided which is operable in the pumping chamber by

both the manual and motorised actuating units.

Preferably, the piston means includes an actuating element, for effecting pumping,
the motorised actuating unit includes 2 motor and a drive mechanism for
reciprocally driving the piston means, and the dtive mechanism is configured to

connect to said actuating element when brought into contact therewith.

The drive mechanism may be configuted such that it connects to said actuating

element during the process of mounting the motorised actuating unit to the body.
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Preferably, the piston nmeans includes an actuating
el ement, for effecting punping, the notorised

w@edoaatizsey unit includes a notor and a drive nBCHEP1086/061946

for reciprocally driving the piston neans, and the

drive nmechanismis configured4-o connect to said
actuating el enent when brought into contact therewth.
The drive nechani smmay be configured such that it
CPRINEEER: O @lsth AALHALLI thLhSTERT thUS 'p@&em?y PHPARSFank
of mounting the notorised actuating unit to

bocghamﬁmt Fatsdrottpen deecdh@mrsmomls»nand/ amwchﬂbham:mects to said

ref .th cran chani, s it
ol PuhS B CEAR Eole el Ehar b SEOER A et blsion
connects to sai d actuating el enent while being driven
throu h |ts bott om dead centre position. Preferabl ) ]
tieteeitdn khereenk mrechrpipmlindedesconnestingrgd rr@@nﬁéaﬁgalémck up is

S fed el lﬁrkte}éﬁvé %esﬁfefngggt@éitlgx ah& lr@ctolvggf ge‘%&’%éd ﬁfgtconnectmg rod
defl ectiion and recovery between the ‘connecting rod

rrecans 2add2idactiatog elatieny el ement. Preferably, the
actuating elenment is a resihently deflectable
projection projecting fromthe piston neans. However,
tihefer £y, |the Ber@a ey elb@e i 0 W ir kgl nitly deﬂ@ct@@lﬁgﬁ6ffettﬁg1 p@tﬁectmg
Preferably, the projection has a bulge and the
6 RERE PH “r%‘ﬁaqf?eaLn%W?"i‘i’élthlé‘?sﬂli‘?é‘én@aﬁ’&e nrevided imgesapgecting
hyhge so as to couple the connecting rod neans and the
projection operatively. However, the bul ge could be
provi ded on the connecting rod with the neans for

Ir\llﬁr%Fer%Ithé ggq]?c 10 ehaseI n tlhe c8ar?enrfé1€a12e ﬁr oéa%s mcglrg'les means

Bf e he con

ol Bdcleﬁglg%i[d b@lfe S a@&dch@leSﬂhk rc@blﬁé’ctinfg&oﬂ 04286 ﬁh@ the projection
partial]y and the neans for receiving the bulg

CORITERs FRoveteshe griasicarld be Riarised supthr r’f@%‘iﬁ“ﬁg 6pd with the

hbels fsoMRLL RESh lded Bt n Lferabl
and ﬁagnetfcﬁ%gupllgg H%gnﬁQ@.%Bugggﬁ n%ggg‘QJS&%ﬂ rably,

Pheferzdstigg rod enepnfsb@m mhsg portpmi depedta egidungrthe projection
i.ston. I.n the ca

A ER AT P bR el Ps LlppifspdgraSoRaBl ifaid

coupling portion. Other coupling mechanisms, for instance sprung cleft and

magnetic couplings, could be used instead.

Preferably, the piston means comprises a resilient diaphragm but may be a rigid
piston. In the case of a diaphragm-type piston means, it is preferable that:

the drive mechanism is a crank mechanism and includes connecting rod
means;

the actuating element projects from the diaphragm; and

the connecting rod means is configured such that said connection to said
actuating element is effected by the actuating element first being deflected and then

recovering, due to the resilience of the diaphragm.

Preferably, a control circuit, configured to effect pumping by alternating the

direction of the motor, is included.



the drive nmechanismis a crank nmechani sm and i ncl udes
connecting rod neans; the actuating el enent projects

wo e@ani13s2 di aphragm and the connecting rod NMEBCIHEPR06/061946
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configured such that said connection to said actuating
elenment is effected by the actwuating element first
bei ng defl ected and then recovering, due to the
resilience of the diaphragm Preferably, a contro
o it . £ : . :
TSl RO s BSR4 ST, oo
bregastor pomegniaying ehdatitage yugpomeredhameiod f so, nay
i nclude a boost regulator for regulating the voltage
supplied to the nmotor. The noto p sed actuating unit
| 'Bhepmetaisablhybahd eny iPOeRE Ay By PORR & Sl hRRkE ?teferably,
i ncl udes a boost reqgulator for regulating the voltage
siplpieerbeest egrdater tafregetingphe voldgeanrnlied ry2 mvite: ofshe

' - present invention will now be
3&2@?&%@3&“@%”%%§L0f exanple, with reference to the
acconpanyi ng drawi ngs, in which: Figure 1 shows a

by eas u system according ta the present jnventian;

A GPkoBT & ¥ S P e oo oY ﬁf‘e%ﬁfﬁée PEd @l dample,
I itk e cd. tTEHEMHCESmb&h gb&.qwir%gg,i QUFEcB is a top view

of . the powered head and part of a body with the head's
cogere T hnsraddemtgume wsie wchidek talhegrarmnsinvendon;
baLLErYis Ragkid M Eag W& 3¢ 1EI QWebePndaa iR f@%@g,‘;&lﬁ%@m 2 body;
of "t he ead and syst e [

power e Its contro gur es

- Bfighretlois G(top vidvt ubthregimvedriibh@doodsrobf €bodewtth mige hde's cover

connecéing rod of the powered head shown in Figure 2

t'6"°U§%di aphragm Figure 7 is a flowchart illustrating
tiguepeis atB16¢k GholahfoSihs batfdypakk WWFguls 15 gure 8 is a
flowchart illustrating node changing of the systemin

Iﬂflg’ﬁﬁcer’ 14-a block diagram of the powered head and its control system;

Figures 6(a) to 6(c) illustrate the process of connecting the connecting rod of the
powered head shown in Figure 2 to its diaphragm;

Figure 7 is a flowchart illustrating the operation of the system in Figure 1;

Figure 8 is a flowchart illustrating mode changing of the system in Figure 1;
Figure 9 1s a plot illustrating two exemplary pumping cycles during “leatn” mode
operation of the system in Figute 1;

Figure 10 is a flowchart illustrating part of the “learn” mode operation in detail;
Figure 11 is a plot illustrating three “run” mode pumping cycles of the system of
Figure 1;

Figure 12 is a sectional side view of a second powered head according to the present
invention; and

Figure 13 is a front view of the second powered head shown in Figure 12.

Referring to Figure 1, a breast pump system according to the present invention
comprises a powered head 1, a battery pack 2, a mains PSU 3, 2 manual head 4, a

feeding bottle 5, a base 29 for the feeding bottle 5 and 2 body 7.



Figure 9 is a plot illustrating two exenplary punping
cycles during "learn" node operation of the systemin

woe@aner33z Figure 10 is a flowchart ill ustratiPQI/PR20D6/061946
of the "learn” node operation mdetail; Figure 11 is a
plot illustrating three "run". grode punpi ng cycles of
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- power e

the systemof Figure 1; Figure 12 is a sectional side
vi ew of a second powered head according to the present

i LOp: i 13 8. 2.5 0Nt Miew of the second
N T R

lconap diveeassdf theyyesy RUEV) RIS RUM)Dbreat bhppirededtt
i nvention conprises a powered head 1, a battery pack

2, a mains PSU 3, a manual head 4, a feeding bottle 5,

arRas&dy2P cbapritdia L8 NYBOLS & alad AcHROflYK 21 The
nanualjﬁggd E? t he body 7C§%d tﬁ%§¥eedinb bottle 5 gf%mqmt

V&Y Brogicaing arone the fide ebthsonerd2s e hditonApétie (REN {148 8nd
S d ...The bho 7. conprises,a,neck
%Mdeg 'ixfit"hz%x Rlléggalptgqge&ldgltﬁ (ts%eglglﬁtex%e% ioxi sce{g;gmgsfg? B(rgrcrlye? o1ito a

a cup suppor
2Botpe 6 Eitel thgmpetaD it hecliabdl@pohirds had Cidpis@ Zrecdifie thohippia and
of the neck is flared and provided wth an interna

tHFOHG2E TIEWE PRI &f BF Upirandlc evalstytherPybdtpesragsivep xtends

arbRttht 8pon, dINSl dddUSMBE dnes 2B QEJdugﬁ‘QhéJQ(\!‘@&g%f%H{; 22128d the
use, receives the nipple and surroundi ng breast

perckiZdrio ghe phen, postornentl psthsamicledlt Hedwedhpill yglve 30 (see Figure 2)
P o ds_ff the one di taLVg .og t@ en the
BRI OB PSP oL P30 ek o

t hroug om0
2iretsord imethepep 22hiadbporaerd tofthd pessieekn k. nebk duakbiobkns when

val ve 30 (see Figure 2) is proyided between the cup 22
248 PE$5ENI B kD P oG a4 the PEFSLEARTRBRCTA-

pressure in the cup 22 drops relative to the pressure
in the neck 2 1 and opens when the pressure in the cu

2bhg mepual hgad 4 ceapristrer prpbsdered potdié analcklepdr, 12THEhe domed
NRRYAL 1 | i . d ver 6 .
EUPE 13 8GE EOMRIRSR. Bag) Bl fONR e GRNEe BBl cRonding

sfilahgss 22radn chd QupoRof the g t7i VEher ladiral2l iy fexdpndingon diaphragm
25 mounted in the cup 22 of the body 7 and is configured to pivot on a fulcrum

provided by a projection 22c¢ rising from the back edge of the cup 22 of the body 7.

Further information regarding the operation of the manual head 4 in combination

with the body 7 and a feeding bottle 5 can be obtained from EP-A-0733376.

Referring to Figure 2, the diaphragm 25, received within the cup 22, is cup-shaped
and formed from elastomeric material. The rim of the diaphragm 25 is turned back
on itself to form a channel 27 which receives the rim of the cup 22 to secure the

diaphragm in the cup 22.

Referring also to Figure 3, the powered head 1 comptises a base 28, which is large
enough to cover the interior of the diaphragm 25 and has an annular flange that fits
tightly into the top of the diaphragm, a cover 32 is clipped ovet the base 28. The
cover 32 has two skirts 32a (See Figure 1) that clip over the radially extending

flanges 22a on the cup 22.



flanges 22a on the cup 22 of the body 7. The |l ever 12
is for operating a diaphragm 25 nounted in the cup 22

w@booshersbndy 7 and is configured to pivot on aPdTIERI006061946
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provided by a projection 22c rising fromthe back edge

of the cup 22 of the body 7. Further information
regardi ng the operation of the manual head 4 in

conmbi nation with the body 7 and a feeding bottle 5 can
be obtained from EP-A-0733376. Referring to Figure 2,

t he di aphragm 25, received within the cup 22, is

chipagh aaaddarielve‘retr4rmhrfdrfwmeha$>aanef ihe oabiapiod) thedlh a cut
rimaf the di gm 25 is turned back on jtself to

f ¥4 13 th %%ﬁé%g verrllrfapaiafdle e 40 At Ghe kerer ujssonbles

t @ BECHESp tﬁen%ué\e@ 1AW thd 2B 1R 42 THRAE RS 4k s Qll&%ltudmal
to Figure 3, the powered head 1 conprises a base

vitiotch 1tssprbatrrgté crtaud the gcdly extendrealpng el sbot 45 sqhhgantmuy filling
(Rt PR AL ES 67D b AT RS

the agm a cover 32 is
cllpped over the base 28. The cover 32 has tmo skirts

3 Figure 1) that clip aver the radi al
ftf’e %@lsfﬂ%fge mounted, "ifhin hfroysr Ak it pefosif the arm 43

| @¥4@kdsAfe €% endi1dsk oMt hen hagdeeaf; th@%)rhou& ng 26,
through a cut away in the cover % he overall form

of the arm 43 and the | ever 44 resenbles that of the

ti J 12 of e nua e ve
PRV O BESEa Bt B "PREE lnd i i S
arn143 extends along the slot 45, substantially

pr oxi end of the | ever 44 is pivyoted

t Th
m#*f ﬁtrﬁlgt*'ﬁ'éké%?é& urg3, Q%éaatﬁm Resk; %5098 Reotaaped oot cgdnot

Holy) t 1Be B%REed3de280 }tﬁadtsofaf{&sﬂ PBich R e Mrddnt t@e@w& 32
the cup 22 closes a switch 46 (see Figure 5) | ever

44 the hip s ask Pviies d<p iy 3‘&W§]pﬂh i gec(emnd ig hbwgckv\u Fhionsupply

t Rafier fiing back to Figure 1, the battery
dgqﬁggxgé% We%%#%le in a pouch (not shomn) The

powered head 1 has a socket 33 which opens through the
caver 32 he batter a ug, 34 which js
}éeefn\z}gla B EP% fxﬁeccg)geﬂg?n%ggg 63%§ﬁ§ ged glrec ly into the socket 33 in
the powered head 1 as an alternative to battery power. Also, the mains PSU 3 can
be plugged into a socket 35 in the battery pack 2 for recharging batteries therein and
power from the mains PSU 3 may be conveyed through the battery pack 2 to the

powered head 1.

Referring to Figure 4, the battery pack 2 includes terminals 81 for contacting
batteries 82 (two shown but there may be more), a boost regulator 83 and a
charging circuit 84. The use of the boost regulator 83 results in more consistent

pump operation as the batteries 82 discharge.

Referring to back to Figures 2 and 3 and to Figure 5, the powered head 1 houses a
printed circuit board 61, which carries the unit’s control citcuit, a motor 54, a crank

mechanism 62, a reduction gear 57 and a rotary encoder 58.



power to the powered head 1. The mans PSU 3 is
conventional and can be plugged directly into the

weomka17338 in the powered head 1 as an al t er naPCWEP1006/061946
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battery power Al so, the mains PSU 3 can be pl ugged
into a socket 35 in the batterg. pack 2 for recharging
batteries therein and power fromthe mains PSU 3 may
be conveyed through the battery pack 2 to the pomered

ad 1. Referr t he atter
Pﬁcﬁ AR B}?l}ﬁdntg‘ ggl E % orkeégatlsa%’tolvnﬁ dﬁgta eri esg‘éﬁmcmt >3,
(\trh\ieh phomidiespsiwel Be tiee iMBYortet, Bid €) 2 r&ulReSss. I egdtaalilted output

nd a charging circuit 84. The use of the boost

r%f P &¢e012 00 RRViTP $he Rrafstoinecaitstte MM impubbEraed an
asidhenbaiteri es 82 discharge. Referring to back to
Figures 2 and 3 and to Figure 5, the powered head 1
houses a printed circuit board 61, which carries the

o mOicE s ettt SR i art Paf R TR B T v o
pﬁM@ﬁqﬁﬂ@ﬁE&ﬁﬁoh@kﬂugh t he socket 33 is provided to an
H bridge circuit 53, which provides power to the notor
54, and to a regulator 55 The regul ated out put of the

FERUL 3L 10 O QB %&@@esw&%%wggm@ d3CHhikh 2Bnn i &Ny
is built around a m crocontrol he notor 54 drives

tirejesiam k4 o g daple2gb 2Ok Hrcdlq‘ad rctf thopajegiongdrige fofmed into
%Pﬂt%: §%u%éa the reduction gear 57. The crank
hani sm i ncl udes a connecting rod 63 which
connects to a projection 64 fromthe diaphragm 25. The
eCtIOGhG is formed into a flattened

d of
Eﬁ‘%ﬁfr?f’ﬁeﬁ%gsg‘tfﬁb ebotFp I8y eh0By( &) connetiing el has 2

e02¢hi BR2u19f cLMNNLEHLLNA £6kvE3e Q%ﬁ 63b %eferm%tl AGBbLAT distance from
cross-section. A transverse slot 63b is forned a short

dihs tbatter ¢ hmepheediogtroftdffot trecivogrtbe biulg64aod 1B tdroef the
Hﬁ%ﬁkﬁbﬁg4ﬁhe bul b 64a at the top of the

The powered head 1 is mounted to the cup 22 by aligning it with the cup 22 and
pressing it into engagement. During this process, if the connecting rod 63 is at
bottom dead centre, the bottom of the connecting rod 63 deflects the projection 64
(Figure 6(b)) and when the bulb 64a of the projection 64 is aligned with the slot 63b
in the connecting rod 63, the resilience of the diaphragm 25 moves the bulb 64a of
the projection 64 into the slot 63b, returning the projection 64 to its upright

position and drivingly coupling the connecting rod 63 and the projection 63 (Figure

6(c)).

If the connecting rod 63 is not at bottom dead centre when the powered head 1 is
mounted to the cup 1, the connecting rod 63 engages with the projection 64 as the
connecting rod passes through bottom dead centre for the first time after the head 1
1s mounted to the cup 22. In this case, as the connecting rod 63 passes through
bottom dead centre, the bottom of the connecting rod 63 deflects the projection 64
(Figure 6(b)) and when the bulb 64a of the projection 64 is aligned with the slot 63b

in the connecting rod 63, the resilience of the diaphragm 25 moves the bulb 64a of



projection 64. The powered head 1 is nounted to the
cup 22 by aligning it with the cup 22 and pressing it

WO pdoe/1en3gagenent . During this process, if the PCI/EP2006/061946
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connecting rod 63 is at bottormg dead centre, the bottom

of the connecting rod 63 deflects the projection 64

(Figure 6(b)) and when the bulb 64a of the projection

64 is aligned with the slot 63b in the connecting rod

6he nrpiectiestt inspclee gpt ¢ e reiiephg thypB:ction 64 to fire upukht

644a.; 0] i 64 in he sl 6 r et ur.ni .

R SCAREBHEEOL e e B cRE sBU 8D o P IS (Pigure

dé(cyi ngly coupling the connecting rod 63 and the

projection 63 (Figure 6(c)). If the connecting rod 63

IS not at bottom dead centre when the powered head 1

| PhRUMEeRE $Otht m@dp@lu%nl 25 hRE 200008 hABidOsh £ LHNARAGTS the

with the projection 64 as the connecting rod passes

t fiPotdgh bottom dead centre for the first tine after

the head 1 is nmounted to the cup 22. In this case, as

the connecting rod 63 passes through bottom dead

chntaresast, e debdaimeod 4 i@ ocmed @ tenpapin® theboftefib@ Gl Svith a fork

the projectjon 64 (Fjgure 6(h)) and when the bulb 64a .

ot R e b Ppeitl e T8 1Hiet i tHb O oLt PRI ipR o4 i

t fiRve RORLL] d%gtil'i%Qlqu’vertlh%nri@ssfdlérﬁﬂlpﬁldoéh wfg[(svh ARNRE.

25 noves the bulb 64a ofthe projection GE into the

sTs, gbbn themgppiedppetrsinglejesd2iipap@4tetidbyia weuphe ghtjection 64
it i: Vi ngl Rl he connecgin od 6

Db B B b0ty B PR IR e ptenses

t the cgheenping deyex 23, thke siinphlrdo@naS5 tdrerd3ausisngstdositnbe

pul l ed off the cup 22. In contrast, the manual head 4

is mounted by engaging the pro jection 64 with a fork

aR efoReeN3din0h RiBEreOPES 3hd BOWh&Y Ble plived hOAL 1 {NhBoER on the

64a of the projection 64 is above the fork, seating

t {0 1% verning ophe metofr $H cruses arictehk ppichepion @2He reloy end lower

6the-|3i1#§1 20165 aBH A rr?pqngp%hg &)Iog}g | Q¥ g‘t%nf( Paechanism 62 is

oper a ed y a user, the projection 82

sensed by the rotary encoder 58. :

A status LED 59 is controlled by an output from the control circuit 56 to provide
feedback to the user. The light from the LED 59 is conducted from the printed
circuit board 61 and to a lens 67 (see Figure 1) by an optical waveguide (not shown)

so that it can be seen by a user.

The switch 46 is coupled between an interrupt input of the processing circuit 56 and
ground. The pivot arrangement of the lever 44 includes a stub 44a that passes
through a preset-type potentiometer 47, mounted on the printed circuit board 61, so
that the wiper of the potentiometer 47 moves when the lever 44 is pivoted. The
potentiometer 47 is coupled between the positive voltage output of the regulator 55
and ground, and the wiper of the potentiometer 47 is connected to an analogue-to-

digital converter input of the processing circuit 56.



Is raised, taking with it the main part of the
di aphragm 25. Wen the user rel eases the operating

wo ewen17822 t he di aphragm 25 returns to its resSPCT/EP2006/061946
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position. Referring again to Figures 2, 3 and 5, when
the powered head 1 is nounted10n the cup 22, running
of the notor 54 causes the crank nmechanism 62 to raise
and | ower the diaphragm 25 and effect punping. The

PPRE biRBssafp &H@xtojréq:ﬂgvﬂgéznx%%r%g%@c?aﬂédﬁ«iedgi%ﬁ(js %%g Eec‘he H-

rotary encoder 58. ‘A status LED 59 is control
oriqgstcifcntiittheogont thelmaienouk bf 86 motqpridvi de feedback
to the user. The light fromthe LED 59 is conducted
fromthe printed circuit board 6 1 and to a | ens 67

(‘Beeofdrgtiseofldhelystam Willldsabe WA EBed.de (not shown) so
that 1t can be seen by a user. The switch 46 is
coupl ed between an interrupt input of the processing

CREMGH éGslgng 9LALA G ﬁ@enpis%gznearornaﬁge géss&f cﬁJa&it 56

| ever 44 includes a stub 44a that passes't rou

plaseratingsyphethert duatciorkes er it iomppuntied b(yn;otrfpenpg ichet @dput of

CIFCUIt board o that the w

o0f SRR SF” gg}wh%v PN RS ‘PZ‘%fer‘ 44(3{? Piv b by crank

Tlheclﬂﬁis&ﬂﬁl Qﬂ?ﬁitexli it4 hoirs @@Mﬁhedegﬁbmaﬁgmeu@ggﬂf&ﬂrﬂsean error
tage output of the regulator 55 and ground, and the

SRS FOYHG 196k SPGB RO To 0 bt LB B (saep 2 and hals

aﬂglgggﬁltodlgltal converter input of the processing

circuit 56. The processing circuit 56 provides notor

speed and direction signals to the Hb pdge circuit 53

control the‘nnwene r 54. The operation, .
oF el e A o 58 b TRetev<RaeFiTm figore 1 tosing
Fﬂhg lslﬁv&cl? 46 WlR chieyssys isa ldard UnBAE sRRchdshetdFrRRe &RIdR By
circuit 56 dg m nes whether the crank is in its hone
P68 DY %ﬁ%ﬁtfw@ sihbardit 951 2 clopi@srthe awycletfolide the

5§08k 1B iR “RAPEn s & SHERARMAbMUE: to “'lf%.r Ok %g r8ledting tfhﬁ run

the crank mechanism 62 is not n1|ts onme position,

prodelss btrpsist€uaed péBj.orns an error checking routine

and signals any errors using the status LED 59 (step

s2) and halts

In “leatn” mode (step s3), the motor 54 is controlled by the processing circuit 56 in

a simple servo loop (step s4). As the user presses the lever 44 towards the body 7,
the wiper of the potentiometer 47 moves changing the output voltage of the
potentiometer 47. This voltage is digitised and compared with the output of the
rotaty encoder and any error is used to generate control signal to drive the motor 56
s0 as to temove the error. Pressing the lever 44 causes the motor 54 to move the
diaphragm 25 up and apply a sucking force in the breast receiving trumpet 23, and
allowing the lever 44 to move towards its rest position causes the motor 54 to move
the diaphragm 25 down, relieving the suction. Thus, the pressute in the trumpet 23
is set by the position of the lever 44 and the user can experiment by pressing and

teleasing the lever 44 until a comfortable and effective cycle has been discovered.

Referting to Figure 9, during operation in the “learn” mode, the processing circuit
56 monitors the times of the start of each suctions stroke (ta), the end of each

suction stroke (tb), the start of each relaxation stroke (tc) and the end of each



the system The systementers "learn" node by default.
However, referring to Figure 7, closing the switch 46
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"run" node by setting a run node flag (steps sld and
sl @) and closing the switch-48 -while the systemis in
"run" node will switch it back to "learn" node by
resetting the run node flag (steps sl and sl ) In

" teb&B 0N BREIE: (t8) EMhSFbceskig dMRLRI56Hbol HofisHt BiR! 8¢ pB¥ition (s)
the processing circuit 56 in a sinple servo |oop (step
S%Wikﬂghfﬁ@‘ﬁg@Fh®W§§§é§Dkﬁe | ever 44 towards the body

7, the wiper of the potentiometer 47 noves changi ng

the out put voltage of the potentioneter 47. This

vBtfeage iosFigigi 0, setthe and of onvparcedd whd adbhebessfupiit rebfcation

the rotar ncoder. .and any error.is ed to ner at.e
csoﬁcfkreo're'sa%(@c?raf“ o0 s T8 sincsis SR oo lauied Srectpyian stroke
t "o &yl Qle. d?{t?&@?{ﬁﬁe ERRidneRd péddo&aus e8ataien IBLRE vahcity (ie.
to, nove the di aphragm 25 up and apFI a sucking force

i &/ telHe) BRd kg reskpeian Pigthe Pueiers orgle éfr?@quemwgtqdrféom the

| (S . L&A d | k| U3&Ss ste
apaliofd dries 1B AR InlbEesk Dl R Hp ARG (rep
stdf). obhe Fatesof thheupmeds dlag id theh vbetkedr(pep s2B) iasd sfethe mode

t he ition,of the |eyver 44 d the .user can
s PRt tob s Bedtngesih st dn B heResT B aroeas returns to
ugtep k1. confortabl e and effective cycle has been
di scovered. Referring to Figure 9, during operation m
the "l earn" node, the processing circuit 56 nonitors

tMCBitﬁr@%’sgm is@%}l&h@(ﬁ to Oxfuneqig&e?ﬂtskzgghiqugr Sb4i8 &C(SWChC4h6, the

the end of each suction stroke e start of ea

r ploaxsatngomcgitr’dk@nfrob)thambtohed endtcofdaeac ivith|thx stbiahvelocities
stroke. (td). ..The processing circuit 56 also nonitors
tﬂgpg?g? aé%§??ﬁ8§3(%¥iﬁﬁ8 9SRYt U d) of each suction
stroke. Referring to Figure 10, at the end of the

second and each_subsequent rel axation stroke, i e at
tRpfering pFigpn1y wrRe Ipidbesistary icdateminedsp kalncirat apde (step
ts@?, th¥ %&%%Fsiﬁ Eﬁ?&ﬁt y@hﬁgintlﬁ[le; {v‘hgth(y (ﬁebc'rll s)raft Pﬂ% the rest

suction d period, the relaxation stroke velocity
(posetion, ie. the suction stroke start position, (step s4) and, if it is not, outputs a

stream of pulses to the H-bridge circuit 53, for setting the speed of the motor 54,
and a direction signal so that the diaphragm 25 moves at the stored average suction
velocity (step s5) until the rest position is reached. When the crankshaft is in the
rest position (step s4), the processing circuit 56 begins to output a stream of motor
speed control pulses to the H-bridge circuit 53 together with a forwatd signal for
causing the motor 54 to run in a first direction (step s6). These pulses and the
forward signal are output until the output of the rotary encoder 58 matches the sum
of the rest position and the stored stroke depth value (step s7) at which time the
motor is stopped (step s8). When the motor has been stopped, the processing
circuit 56 does not output anymore speed control pulses until a period
corresponding to the stored suction hold period has expired (step s9). When the
suction hold period has expired (step s9), the processing citcuit 56 outputs speed
control pulses, corresponding to the stored average relaxation stroke velocity, to the

H-bridge circuit 53 together with a reverse signal (step s9). These signals cause the



d/td-tc)) and the rest period of the previous cycle
(if any) are calculated fromthe nonitored tines for

wo bweausent and precedi ng cycles (step s202) BETMEP2006/061946
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stored (step s203). The state of the run node flag is
t hen checked (step s204) and-ii2 -t he node has changed
to "run" node, "learn" node is left otherw se the
process returns to step sl Wen the systemis

Z%M)IOQQS @etinvléﬁ HP; sé&gg, %Iyg(c}sg{g &0 laﬂé&zlﬁg tflp giaﬁm%%&lh%‘i to

, the processing circ controls t not o

- acher dahoe teintimttherhsh ohe b tvgl a@cbdéres iadidatperizodse dimphragm

1 gPagn el ST irer ahf Fad B0 or hr AGRr T UPBERF 50

"dd8 nob Bt duSh@n$ IhsthéNBoRI:RGBES] AL Kfdivhedbhe stored average
det er m nes whet her the crankshaft iS in the rest

P68 Retied, hap egpiredhstepsd ), dntesrppkestspadt positi on,

(step s4) and, if it is not, outputs a stream of

pul ses to the Hbridge circuit 53, for setting the
sPeegsein tdvebapasteddy aand:r a ‘dearet ol wilgnakwichihfiad “run”

t he,di aphragm 25 ves at . the stored ayerage suction .
VEPAE Th0% By 8e A Privideid PRLE s PErSt RITR FHdgives
Whe Tﬂts&t%n@ih_a&ksmftﬁol :b$exi ﬂﬁetpklﬁqﬁiﬁgqﬁycw)zﬁsi &1 fha(lﬁil&ﬁea%ﬂi)umps
the processing circuit 56 beg:ns to output a stream of

njttorithove &y rbmicrlotfiqrt reagdred dytahmanpabpredsferwp-cui t 53
together with a forward signal for causing the notor

54 to run ma first direction (step s6). These pul ses
anavill e 2ppreviated thhigthalpreseat owkpudn unt bd inhflemondepud odfer ways.

the rota encoder 5 t ches ,the sum of the rest .

% SRBRAHE e EgPaieist FoRe Oupt He drue o ygisywich
adrembi Bllelity. MEhisRSuIMB Odchiisre8 H9RBES d{ng!B p&&lion WhEHE dhfkshaft
mot or has been stopped, the processing circuit 56 does

o Rutaput ofdRyAs duspesackevitlcdp “frarsesodnt ithe arperpede cycle
CiEEPONM G4 B m\%gm& s%%%algﬁa%f?,:egrpsma& a5 2
9%. o}

expired (step s en the suctio peri od has
epdpiatigdof{ lstrmpnsdy) sycldie Hor comssiiange cthe awsértinp6t medrsuhisnics the

speed contr ol | ses, corresponding to the stored

DRl e Rl PSS v iR TR B e et GoiE LS K1 by o oo
switch and pedal rather like that of a sewing machine or a separate handheld control
unit. The user inputs may be communicated to the processing circuit wirelessly, e.g.

using IR.

An alternative to the suction start parameter and stroke length parameter
combination would be a rest position parameter and suction hold position

par ameter.

A second embodiment is electrically the same as the first embodiment described
above but is physically configured for use on the body 107 of 2 Medela (RTM)

Harmony manual breast pump.

Referring to Figures 12 and 13, a second powered head 101 comprises a base 128,
which includes a pumping chamber 122 containing a diaphragm 125, a chassis 126

mounted to the base 128 and a cover 132 that encompasses the base 128 and the



H bndge circuit 53 together with a reverse signa
(step s9). These signals cause thenotor to be driven
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di aphragm 25 to relax, and are term nated when the

rotary encoder 58 indicates that the di aphragm 25 has
returned to its rest position (steps sll and si 2) The
processing circuit 56 does not then output any further
ML9dis CRNUTRL c5edNd ﬁa@pgam’e@@héemné&g’ﬁ% @M?Elﬂgg‘roﬁﬁ?'ihe root
peri od has expired (step 3), returns to

Thfeths yainegmme 424 05@@&@1@@9@[)690@ L@é’etp Hoid ’ﬂHee[amﬁtedrbcbei 101 in

0L 5 L TLARSL b PRSI DB LR B0

UsRfespOidih HOlSn GRNbie@dt fAvgS bbdye1(NPhgfeY Ch@ o8 8hdMubb 130
manual breast punps but w thout the physical effort

r QREGS 1A By PamRHgArTBeeddt punp. It will be

appreci ated that the present invention can be

i npl enented in other ways. For exanple, the "run" node
cireles 1ddahd afloter dit thend Ifean tie bl felycheusing H26, through a cut

greater fideli This coul d be .achi eved by.recor

ChESuBn bR o9 mECeTaRdnin O 4l B a6 T Resembles

i ths topBiaging ldvieP §2 Ba ek Shi @R Bedd4, dRadibEd 1MEe. ThBEever tum has a
cle could be established by t aki ng aver ages

nmode ¢
é;?egiéu%%ﬁf alpstlér &0 spperwRd sdandabprupditd ©yteas ploas rﬁhe slot 145,
nﬁ@@taﬁﬁﬁl hn Qar ﬂfyb‘égﬁhﬁ'ﬂ CRd ofF hﬁerlgvc‘&rl 44rip Ro%a\pl%hm the cover

mmcs t uator 'of a manual east pu
aﬁﬁhngenent could be replaced by a foot SMAtCh and
pedal rather |ike that of a sewing nachine or a
separate handhel d control unit. The user inputs may be
C’Dlﬁﬁmm c48 Bpit axabli @n QUn@ERLFRhIMGhE ichGeH 132Wol thh©SSt¥ng the arm
i IR An alternative to the suction_start
pTa‘ﬁ% @E the dreast pKer Pedy i plareretechetintsra Ateem>)-
woul d be a rest position paranmeter and suction hold
position paranmeter. A second enbodi nent is
eTlafclter’q:rcTaMI iy biaed guimardesbit heprig @bt elrcbwdlwmnn the cover 132 and

n ?lh ing g d)?l%%ﬁ]?to t#e wlll%erg)e?{ﬁl %ﬂ@iﬁome 49%geeedalsfool-'t1guree5)

The powered head 101 houses a printed circuit board 161, which carries the unit's
control circuit, a motor 154, a crank mechanism 162, a reduction gear 157 and a

rotary encoder 158.

The motor 154 drives the crank mechanism 162 back and forth over a range of up

to 180° via the reduction gear 157.

The crank mechanism 162 includes a connecting rod 163 which connects to a

projection 164 from the diaphragm 125.

The operation of the second powered head 101 for expressing milk is the same as

the operation of the first powered head 1 described above.



Har nrony manual breast punp. Referring to Figures 12

and 13, a second powered head 101 conprises a base
wda2@e/1¥d35zh i ncl udes a punpi ng chanber 122 conPEi/RPIVY6/@61946

di aphragm 125, a chassis 126 unted to the base 128

and a cover 132 that enconpasses the base 128 and

t hechassis 126. The cover 132 has a pair of cheek

pi eces 132a that clip around the root of the trunpet

1837l beraparasiasedsthapmapy brodificeopns map dle dnadeao phovembddiments

h - ' I roject,s. fromthe bottom

of e DR Pk I8 R UePLE b bl m et Fheon o

hiod mvienied vethbrhe agitopdiiging edypekipheryTherhd Rigshr e uphnd e wn.

tgbe 130 qfqgf inhpdthe puqﬁgng chanber 122. An arm

143TEAHCRT TRASF A 439 SKEETRCT BT F@ hralesed §p difie the piston or
5 h@iblﬁlhﬂa?mlzﬁme 8 GONcAnE WecANRYmI D sdBE b QNGhisth3F an]REher

overal I formof the arm 143 and the |ever 144

r 4P gesrpotigresenvieriet meekanisn ofin bheverdeliby uireafdingar

i i | ever. 144 has _a | ongi tudi nal sl ot

%%%&%ﬁgﬁggﬁgg%gf%%pﬁgﬁgné%ﬁa%fgigPﬁ$143 ext ends al ong

the slot 145, substantially filling it. The proxi mal

end of the lever 144 is pivoted within the cover 132.

The arm 143 is pivotably nounted wthin the cover 132

so that pressing the arm 143 towards the breast punp

body 107 closes a switch 46 (see Figure 5). The |ever

144 is biased outwards by a spring (not shown) within

the cover 132 and is dpvingly coupled to the w per of

the potentioneter 47 (see also Figure 5). The powered

head 101 houses a printed circuit board 161, which

carries the unit's control circuit, a notor 154, a

crank mechani sm 162, a reduction gear 157 and a rotary

encoder 158. The notor 154 drives the crank nmechani sm

162 back and forth over a range of up to 180 via the

reduction gear 157. The crank nechani sm 162 i ncl udes a

connecting rod 163 which connects to a



projection 164 fromthe di aphragm 125. The operati on
of the second powered head 101 for expressing mlk is
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descri bed abovelt will be appreciated that many

nodi fications may be nmade to-tthe enbodi nents descri bed
above. For exanple, the diaphragm coul d be replaced by
arigid piston or be inverted with the notor driving
tRERAgr i phery of the di aphragm up and down. As

ment1 oned above, a |ead screw nechani smcan be used to
drive the piston or diaphragm The need for a crank
nmechanj sm SCrew hani sm or any other rotary to

|1 nears fotd BHICBAVEFS 5o HBCHRIPSINERR be avoi ded by

use of, ﬂ)émvir@g BfeabD3t & gforﬁ(t}?ar{(pttn@[r}é f’gptaggching a vessel to
descri bed "above. A ains 1 A hand hel d, powered breast
peapveomppesssd mglka body havi ng a breast-receiving
portion_.and neans [fqr attachi.n vessel to receive
pr canai i RS Belbflss AedRauiy BmiEPag sifulfiSiifis
el ement mofddrunédf ihelotingg PURIAAG .2 BRE MediBhioh WRKdciprocally

i ncl.uding .a nmotor and a drive nechanismfor
r%&"i“ﬂﬁ%&?‘??ndﬁ‘?a\‘ﬁ”ng t he piston nmeans, wherein the

drive PRGEANLSE MhikS nfkRRidigH S 4 FRNBEShnt & 884l acruating
actuating el enent when brought i'nto contact therewth
xletpertarte nheodghtpowesadaditbaswitbunp according to claim

1, wherein the drive nmechanismis configured such that

It connects to said actuating el ement during the

[@.0cess hafid Keldnp dweret beed30pGhp UBtdrding tb R@ida0Q¥hedif the drive
han&ﬁhel d, powered breast. punp according to claim1 or
gne é&salﬁwﬂggw VB EChYIfO8RESS ot rgtitieng defapntdpgtng the
Lgrp@&@@egtosmm R FhoBGl UAt i@ BogfENt Whil e being

riven A A hané hel d, powered breast punp according to
claiml, 2 or 3, wherein the

3. A hand held, powered breast pump according to claim 1 ot 2, wherein the
drive mechanism is configured such that it connects to said actuating element while

being driven.

4. A hand held, powered breast pump according to claim 1, 2 or 3, whetein the
drive mechanism is a crank mechanism and includes connecting rod means and said
connection to said actuating element is effected by relative resilient deflection and

recovery between the connecting rod means and said actuating element.

5. A hand held, powered breast pump according to claim 4, wherein the
actuating element is a resiliently deflectable projection projecting from the piston

means.

6. A hand held, powered breast pump according to claim 5, wherein the
projection has a bulge and the connecting rod means includes means for receiving

said bulge so as to couple the connecting rod means and the projection operatively.



drive nmechanismis a crank nechani sm and i ncl udes
connecting rod neans and said connection to said
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defl ection and recovery between the connecting rod
means and said actuating elemesit. 5. A hand hel d,
power ed breast punp according to claim4, wherein the
actuating elenment is a resiliently deflectable

oj ect | | ' ' ns. h
e
whaneitimgtdod npraof bed 2 ovupgiag rioh geapeddo tsheoemdhriegirbjegtion

rod.neans jncludes neans far receiving said bulge so .
2t AR MERRS (o5 TRECT RS BHEHEHRETsR TERE® of slof n said
RIRpBES poRicaper ativel y7 A hand hel d, powered breast
punp according to claim®6, wherein the connecting rod
nmeans has a coupling portion shaped to surround the

0j ecf i Iyt r.r LViRg t
D' s Rl b Vb B8l NP RRNR g o 4R oty i,
polidremnh8 pisforhaaghshainthrispowessdlbnlp dephtagaunp accor di ng
to any preceding claim wherein the piston neans
conprises a resilient diaphragm9 A hand held, powered

by.eastA PUAPLAACHEHERY blkQsCh@hPaBeorth@rt8ichih e wilet i
mechani smis a crank nechani sm and i ncl udes connecti ng

rod nehhdrive pechanismts hgreek amshenippanddedudesgipoppeing rod
quﬁgragnl and the connecting rod neans is configured
such that said connection to said actuating elenent is
ef f ecttbel abyatidpeelambuapiongtsefremaht didphsdignieindg

defleched and .t hen recovering, dge to the resilience d
of t he "HFapHIHERTAd KA AR EORERH o sbrle et s €aBTePaRpe s

afceliigh BBl t BNYFFRERCIBHINAG cBlagihfelebhal e Qi L@REEAland then
circuit configured to effect punping by alternating
tiseowiringcdycor e resienppbihe diaphragm.

10. A hand held, powered breast pump according to any preceding claim,
including a control circuit configured to effect pumping by alternating the direction

of the motor.

11. A hand held, powered breast pump according to any preceding claim,

wherein the body includes a pumping chamber in which the piston means operates.
12. A battery-powered hand held breast pump according to any preceding claim.

13. A battery-powered hand held breast pump according to claim 12, including a

boost regulator for regulating the voltage supplied to the motot.

14. A battery-powered hand held breast pump, including a pump motor and a

boost regulator for regulating the voltage supplied to the pump motor.

15. A hand held breast pump system comprising:



1 1 A hand held, powered breast punp according to any
preceding claim wherein the body includes a punping

wa@b@ahensi n whi ch the pi ston neans operates. 1PCHEP2006/061946

10

15

20

25

30

battery-powered hand hel d breast punp according to any
preceding claim 13 A battery-péwered hand hel d breast
punp according to claim 12, including a boost
regul ator for regulating the voltage supplied to the
mot or a¥ody, laashhgwr@@m&rceididga%&ataﬁj £hdoh8AS o PR hing a vessel to
i ncluding a punp notor and a boost regul ator for
ﬂ@@ﬂY%FHﬁ@$€$§“WbPthe supplied to the punp notor 15 A
hand Neldcifiheant. RURD. Y3 LA AAIPLL 2 AgRROdY. having
a breast-rec&iving portion, and neans Por attaching a
vessel to receive expressed mlk, and interchangeable

ual , and t.Qqnsed actuating units. 16.. A hand hel d
ofReac: i PESPE BEGE TG ACGoEIH 1 4 binaiher i €4t
a&tub&ifngl%@ituﬂ&lhdésfhcﬂe%&ﬁvé pLBSRECH WS PUNPI NG chamber .
17. A hand hel d breast punp system according to claim
15, wherein the body includes a punping chanber. 18. A

d hel V. ol . ai
ol ud e b SRR RL FRn S E REGRN Rk B Witk booy
bypclodesn phepmgrhalmband not onsed actuating units. 19. A
hand hel d breast punp system according to claim 18,
wherei n the piston neans includes an actuati ng
elgement hah®hel@ftrest pa@pRYSIBINGcotdiey MRLARSE iATLMAL bREbn
unit includes a notor and a drive nmechanismfor _
reeansrapeableinghe Prmgineheagber b betha s, mamu! epdmgtgnsed
neebaabsmd s configured to connect to said actuating
el ement when brought into contact therewith. 20. A
hand hel d breast punp system according to claim 19,
m@prei h;hghqrhye pechani smis confi uqed f#c thathit
connect 2P0 S8 REPURPISHY B EHRINOG T FHE t havherein the piston
means includes an actuating element, for effecting pumping, the motorised actuating
unit includes a motor and a drive mechanism for reciprocally driving the piston
means, and the drive mechanism is configured to connect to said actuating element

when brought into contact therewith.

20. A hand held breast pump system according to claim 19, wherein the drive
mechanism is configured such that it connects to said actuating element during the

process of mounting the motor unit to the body.

21. A hand held breast pump system according to claim 19 or 20, wherein the
drive mechanism is configured such that it connects to said actuating element while

being driven.

22. A hand held breast pump system accotding to claim 19, 20 or 21, wherein
the drive mechanism is a crank mechanism and includes connecting rod means and
said connection to said actuating element is effected by relative resilient deflection

and recovery between the connecting rod means and said actuating element.



process of nounting the notor unit to the body 21. A
hand hel d breast punp system according to claim19 or

WQ@oemmBsEi N t he drive nechani smis confi gur edPGUIEP2006/061946

10

15

20

25

30

that it connects to said actuating el enent while being
driven. 22. A hand hel d breast8punp system accordi ng
to claim19, 20 or 21, wherein the drive nechanismis
a crank nmechani sm and i ncl udes connecting rod means
and saith,GAMELHIN fuba ws&n@%c%%hggo EL B whein the
effected by relative resilient deflection and recovery
retwatiag clehreene sravesstliendy deftecrabdmsropaetios gircjeatatgufapinrtle piston
qup%nt.zs. A hand hel d breast punp system according
to éﬁain122, wherein the actuating elenment is a
resiliently defl ectable projection projecting fromthe
pi ston neans. 24. A hand held breast punp system.
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recei ving said bul ge so as to couple the connecting

rsotl Prdgnse s dolwplepthejcentécting apé mehnygidsthedFojchamdperatively.
hel d breast punp system according to claim 24, wherein

the connecting rod neans has a coupling portion shaped

t25. surA auindihéld e rpdsepeibi spstepaict baldgytoadmt g wRadis thor
recei ving the bul ge conprises a recess or slot .in said
CORBFTIHG PO T9R hane covplingRerHer shaped de supany dipstrejsetion

%@Q&ﬂl}i A9 thO nRDYs Qﬂereggiviﬁ% %J@ul S RpARs WELC LR sTbN G said
pi ston neans conprises a resilieént dPaphragn1 27. A

reemdlibgpertiomeast punp system according to clai m 26,
wherein: the drive nechani sm conprises a crank
mechani sm and i ncl udes connecting rod neans; the

ant uatA hanehddtirtasp pom@alyscefn/ 6d4AdRe @i aplynadTiclans 18 ke 25,
connect|ng.rod neans is.configured such that said
C%lfﬁ{%l&tkﬁgmf%l meanp comprises a resilient diaphragm.

27. A hand held breast pump system according to claim 26, wherein:

the drive mechanism comprises a ctank mechanism and includes connecting
rod means;

the actuating element projects from the diaphtagm; and

the connecting rod means is configuted such that said connection to said
actuating element is effected by the actuating element first being deflected and then

recovering, due to the resilience of the diaphragm.

28. A hand held breast pump system according to any one of claims 15 to 27,
including a control circuit configured to effect pumping by alternating the direction

of a motor of the motorised unit.

29. A hand held breast pump system according to any one of claims 15 to 27

wherein the motorised actuating unit is battery-powered.



actuating elenent is effected by the actuating el enent
first being deflected and then recovering, due to the
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punp system according to any one of clains 15 to 27,
including a control circuit edhfigured to effect
punpi ng by alternating the direction of a notor of the
notorised unit. 29. A hand hel d breast punp system
aypcor qLX Agnd ﬁelari)\fgzaqpsuﬁf) s%t@x‘n%céﬁiﬂ ochaiyx‘p@, ehludil€a boost
notorised actuating unit is battery-powered.30. A hand
Hegwator derstegplanpe thestodirgacupidd g atrootok af the2@otorised actuating
ingl uding a boost regulator for regulating the voltage
supplied to a notor of the notorised actuating unit.
31. A notorised actuating unit suitable for use as the

nptori sed actuating unit in a systemaccording to any .
5 oHe off @ofpHtedpstyaginggnit suitable for use as the motorised actuatiig unit in

a system according to any one of claims 15 to 30.



