1 HAND- HELD FETAL VACUUM EXTRACTOR HAVI NG AN | NTEGRATED PUMP AND HANDLE 5
BACKGROUND OF THE | NVENTI ON 24/ 09/ 2002 The safe propagation of the human
race is fundanental to the well being of our society. One need not be a
parent to realize the inportance of inproved nedical devices and nethods
in delivering a fetus safely into thislworld. Currently, there2a4/08/2000

maj or nethods for 10 deliverin t ion delivery and
t he vagi nal delivery. In @M%@%é%%%z E{];Egﬂ?%ﬁ%ﬁﬁt us is
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i nci sion made in the abdonen. An upward pulling force is required in order
to pull the fetus through the incisions and out of the nother. Oten the 15
force is sprovi BedKBRAUND AFCEHE INVIBIRIEON di rectly pul ling the fetus through

t he abdomi nal incision. In vaginal deliveries, the fetus is delivered

t hrough the vagi nal passage after the cervix has fully dilated and.
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may be appl i edgpictifip@vided BY the @66 hadtdirdertyqulling oite fexaripdugh thembdoarivdlt i ons
of dystocia (i,e., slowor difficult |abor or delivery), uterine inertia,
mat er nal exhau¥tF¥¥R; maternal distress, or fetal distress. 35 1In a
conventional fetal vacuumextractor, a vacuumcup is seal ed over a portion

of the fetal heﬁadvr?%%angdeﬁvért}? Riﬁhgli'stc)eiivéeé InfotbPlne vhHRE psenBantShd fvivacuum
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Some stretching force is applied to the vaginal tissues by the mother herself. The
involuntary contractions of the uterus during labor push the fetus (typically the fetal head)
25 into the vaginal passage to stretch the vaginal tissues. The stretching force of these
_involuntary uterine contractions is combined with the stretching force caused by voluntary

contractions of the mother's abdominal muscles as the mother tries to push the fetus out of

the uterus.

30 Often the forces described above are not strong enough or are not medically advisable to
use in extracting the fetus. Supplementary force may be applied with a fetal vacuum
extractor, for example, in conditions of dystocia (i.e., slow or difficult labor or delivery),

uterine inertia, maternal exhaustion, maternal distress, or fetal distress.

35 In a conventional fetal vacuum extractor, a vacuum cup is sealed over a portion of the
fetal head (e.g., the occiput). A flexible tube connects the vacuum cup to a vacuum pump
operated by a secondary operator such as a nurse. The vacuum pump allows the nurse to
provide a vacuum within the vacuum cup thereby creating suction between the fetal head and

the vacuum cup. As long as a sufficient vacuum is maintained, the primary operator, such as



the vacuum cup. As long as a sufficient vacuumis naintained, the primry
operator, such as 2 24/09/2002 a doctor, may pull on the vacuum cup handl e
t hereby applying traction (i.e., a pulling, delivering force) to the fetal
head. Bodily fluids on the fetal head assist in naking a seal between the
fetal head and the 5 vacuum cup to define a chanber. However, tRHOWYHLAUM i S
often unintentionally released as fluid s@eps agai nst the normal flow of a
one-way val ve provided in the vacuum punp. Vacuumis also unintentionally
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qui ckly, this additional response tinme nmay cause di sengagenent of the
vacuum cup with the fetal head, interrupting the delivery. If the vacuum
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20 to issue-oral instructions after the doctor has determined that a vacuum adjustment is needed,

and the time required for a nurse to respond to the oral instructions. Typically, this time is
only a matter of seconds. However, because the vacuum may be lost very quickly, this
additional response time may cause disengagement of the vacuum cup with the fetal head,
interrupting the delivery. If the vacuum is too strong, this additional response time may

25 cause injury to the fetal head.

The conventional fetal vacuum extractor also has a relatively large volume of fluid that is
sealed off during the vacuuming operation. Therefore, more fluid must be pumped out of the
sealed volume in order to maintain a given vacuum compared to a system in which the sealed -

30 off fluid volume is less.

Therefore, what is desired is a fetal vacuum extractor in which a singlé operator, such as a
doctor, can .co.riveniently,.and..dir.ectly.contr.o.l..the,vacu.um.w.ith,in‘..the._va(':u.um. cup at the same
time as pulling or applying force to the vacuum cup. Furthermore, a fetal vacuum extractor

35 having a relatively low sealed off fluid volume is desired because the vacuum can be created

faster with fewer pumps and with a smaller, more compact pump.



35 having a relatively | ow sealed off fluid volune is desired because the
vacuum can be created faster with fewer punps and with a snaller, nore
conpact punp. 24/09/2002 SUMVARY OF THE | NVENTI ON A fetal vacuum extractor
is provided which conbines a punp and handle into a single hand-held unit.
This enables a single operator to, with ong hand, both control 2a&/062002m i n
an 5 attached vacuum cup using a vacuum punp, and apply traction to a
fetus. The fetal vacuum extractor has a vacuum cup having a cup portion
defining a cusUMMARDEOF TOIE IAPHINTIAGN on to a fetus. A handl e, which
includes a grip surface, is connected to the fetal vacuumcup so that the
fetal vacuum cup can be maneuvered. A vacuum punp has 10 at |east a portion
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2A is an i somstric vi Fig. 2Bis an isonetric
secti ondb vi eWﬂ@W"’tM@m‘aﬁmh@S’ﬁﬁe Ing. 2A along cutting plane A-A of Fig.
2A. 10 -

In one embodiment, the vacuum pump defines a chamber surface with a piston attached to
the handle. The vacuum pump is slidable relative to the handle and piston. Compression of
the activation surface of the vacuum pump relative to the handle causes the piston to exhaust

20 fluid through a valve into the atmosphere. During decompression, fluid is drawn into the
vacuum chamber to create a vacuum when there is a seal of the cup portion with a fetal head.

The principles of the invention are described in more detail below.

25



Fig. 3Ais an isonetric view of the pal mchanber of Fig. 1. Fig. 3B is an
i sonetric sectional view of the pal mchanber of Fig. 3A along cutting plane
B-B of Fig. 3A. 15 Fig. 4is a cross sectional diagramthe vacuum cup of
Fig. 1 along cutting plane CGC of Fig. 1. Fig. 5Ais an isonetric view of
the fetal vacuumextractor of Fig. | in itsd4assenbled, 20 uncaaesrad
position. Fig. 5B is an isonetric view of the fetal vacuum extractor of
Fig. | inits aggeppibrIPEONOESSEDIROWILESON. 25 Fig. 6 is an isonetric
vi ew of anot her enbodi nent of the fetal vacuum extractor according to the
invention. Fig. 7A shows a vacuumindicator bellows in a contracted state.
30 Fig. 7B shows Fidie ivaceipmded@db@atiolieRel b@vmbolindi $%Fa08 8 & @*t%cto}:i ﬁ 8
W t

shows a proportionall orrect drawi ng of the vacuum cup of Fig.

descriptive. di®f&h 'P%%Ostﬁ%%%ﬁ%'.oﬂl 35 Fig. 9 shows the vacuum cup of Fig. 8
during operati on when a vacuumis applied within the cup chanber. Fig. 10

shows a portion - i ses fQur one-way val ves instead of
two. 5 DETAI LED %&S%gllgﬁiréﬁﬁ%ﬁggﬁ%ﬁoﬁwéwﬁyow 2002 The present
invention includes a hand-held fetal vacuum extractor and nethod that has a

cup which attac h@%. bB i§ Deisdedial s view B?‘t’ﬂgl}eﬁldfé%qjpﬁcﬁgg{&l?ﬁtﬁlﬂg% ﬁlglp%;\p/\r

applying traction to 5 the fetus, and a vacuum punp “bui and?fe. _
The fetal vaculith &tractor combines the handle and vacuum punp into a

singl e hend-held unit. A vacuumindi cator and vacuum rel ease nechani sm may-
al so be integrat gld 5Rtis°at‘£'§ ! and- he%% felt aIh vgcut:gn extractor. This enables
a single operator &0 appPl 5 tTact Ton LRAYES dEre OhE8vacuum in the cup using
a single hand. The other hand is left free to perform other essenti al

functions (e.d., pusging itdreufiCledbondQ; 1.onj he fetal nose
and nouth). Furt h%r nore, the vacuum liq,rll |§§P%$ﬂﬁn&§§£@§%$@gi% aglﬁ%ﬁcu?kb"gbn ane
visible to theBdipghig HYberator to give the operator guidance in adjusting

the vacisumin the cup in. a tinely manner.

Fig. 4 is a cross sectional diagram the vacuum cup of Fig. 1 along cutting plane C-C of -
Fig. 1.

Fig. 5A is an isometric view of the fetal vacuum extractor of Fig. 1 in its assembled,

20 uncompressed position.

Fig. 5B is an isometric view of the fetal vacuum extractor of Fig. 1 in its assembled,

compressed position.

25 Fig. 6 is an isometric view of another embodiment of the fetal vacuum extractor according

to the invention.
Fig. 7A shows a vacuum indicator bellows in a contracted state.
30 Fig. 7B shows the vacuum indicator bellows in an expanded state.

Fig. 8 shows a proportionally correct drawing of the vacuum cup of Fig. 4 with

descriptive dimensions shown,

35 Fig. 9 shows the vacuum cup of Fig. 8 during operation when a vacuum is applied within

the cup chamber.

Fig. 10 shows a portion of an extractor which uses four one-way valves instead of two.



While the fetal vacuum extractor of the present invention is described with
respect to the 15 follow ng specific enbodi nents, these enbodi nents are

illustrative only, and not limting. Throughout this description, |ike
synbols in different figures indicate the same or simlar elenents.
Ref erence axes are also shown in the figures. Fig. | is an explddeEd2002

isonetric view of a fetal vacuum extractor 100 according to the 20

i nvention. ExtDETALED OESCRIATUONOH TNEINENTIAIN conponents: a handle 1, a
vacuum punp 120, a vacuumrel ease 130, a vacuum i ndi cator 140, and a
vacuum cup 150. The punping action of the extractor 100 is caused by the
rel ative m)verren”fhmﬁmfeinvemdmdﬂnelUHeSadldn43lwlldﬁe®hmben ex@acfap and/methudrthauingg a
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Third, the vackdafler8l @amembdfp IM@GHMQ]Ehmllﬁﬂitht k%cuﬁ?g)dlc\(ﬁpw'oagﬁﬁl 150
are descrl bed. Eana |°¥1fﬂgva“ ous ive enb nents are descri bed. The

structure of HAMEIEMFPUSTH BRY Al8Q 8? i"B’é’Eﬁ“ed F‘it@thei‘ﬂ‘q held, feta! ¥aryam exsaciere hist
handl e 1. Handénable8sidglrayerhier trapgly ﬁadloﬁ)lindmﬂjl.dﬁﬁe aa‘bdurﬁ”ﬁx)/thbeu;ﬁmﬁ foiof

pol ycar bonat e I%ndsﬁmopotg%}%d glleq‘tsftree(%o Elerl"_lam lher ssentlalfuacgwls (f%lgﬂﬁ%& tEff éﬁl%zoég

having a grip surf Mo ndi cator ™ n
is part 16f vacheadn gy aersioning thy detalingser dnginthith). dorthewbesdthe gadvamdhdicator iystieon

208 extends UphoshioRdd BBE Visibi th h SHRR A 210
and 212 and c&?tsrlal nﬂtgg orrS!tb t .e%%éeadsag’?f"i‘é’ gui g%(gcot&rﬁ#?dag&égg %rn%i%eb

al so extend up’?FH fp 'BS“@’FYH“"E’OE A cup connector 220 extends down
frommin grip 202. Piston 208 has a top vacuum chanber surface 234 that

defines upper fl [ 222a | iVing. a uum fl ap val ve
8a (Fig. EI)O conp\ggédgg?egvacuum exgacItoro g Ipfeé%ﬁgw %02‘47 %e@f g?""@’@f""’ & the an
i sonet rilé cr osfollgwing spradic embed/vnoflts HaselErabadinadneerege dhlstratlngorpjy,eme née lmivihg Fi §.
2A. Fig. 2B shﬂw&gaoétqmaesulmnrm&%b&@m iR s [nficB: R@V@%&%}lg,m’j\%e 238

of piston 208 for receiving a one- exhaust ap val

conposed of , fefMeBaRsiaaence pyes agibso Shq\‘mlhﬂﬁrﬁgﬂrezoz i's hoI | ow havi ng an

i nner surface 226 that defl nes a grip chanber 228. The 5 gri p chanber 228
i's substantlall*ls al crlbed in

arnpsp here_.during o tio
detail below. Centrai- s & Ui fo(a 'S?_HL%” 'eﬁé’f?gta' g“\?l ﬁgexgﬁcu?rﬁto@f‘ﬁﬁr Rgedbm
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an internal channel 236 having a top end coupl ed rlp C 3
of the extractor 100 is caused by the relative movement between handle 1 and palm chamber

2 (or vacuum pump 120).

25 First, the structures of handle 1, of palm chamber 2, and of the interconnection between
handle 1 and palm chamber 2 are described. Second, the pumping action between handle 1
and palm chamber 2 is described. Third, the vacuum release 130, vacuum indicator 140, and
vacuum cup 150 are described. Finally, various alternative embodiments are described.

The structure of handle 1 is now described. Fig. 2A is an isometric view of handle 1. Handle

30 1 may be machined or molded and may be composed of polycarbonate or some other plastic.
Handle 1 includes a main grip 202 having a grip surface 204 and a vacuum indicator window
206. A piston 208 is part of vacuum pump 120 but is rigidly connected to handle 1. Piston

.. 208 extends up from main grip 202 and.is supported by side supports 210 and 212 and
central support 214. Two spring guide columns 216a and 216b also extend up from main

35 grip 202. A cup connector 220 extends down from main grip 202. Piston 208 has a top
vacuum chamber surface 234 that defines upper flap recess 222a for receiving a one-way

vacuum flap valve 8a (Fig. 1) composed of, for example, silicone.



10 The structure of pal mchanber 2 is now described. Pal m chanber 2 (part

of vacuum punp 120) may be nmachi ned and/or nol ded, and may be conposed of
pol yet hylene or simlar plastics. Pal mchanber 2 is disposed over piston

208 and is described with reference to Fig. 3A and Fig. 3B. Fig. 3Ais an
isometric view of palmchanber 2 that is onge integrated body 134A@/2002 an

upper activation surface 302 and a side surface 304. Fig. 3Bis an

isonmetric sectigp 2B o Rtk : j ha: Pl BiB.pf Fig.
SA Fi g 3B shoveCt i o ba e BR b e g Lice Sahalo Chbi AR g PA BBl
that, together2vi KB ZBiEhetihadewsriigr oecessiZg2b proyidehin atloyercheras@n s sfmistar 208234
of piston 208, foekéinmg adny-aayehaanPeLIvSOBFiZ0) Eikioded @Y roPEx HARUIMITES S r Om
i nt ernal vacuu]{P sour G| %U]a neIh 230 into v cuum hamher 308 t hrough one-way
vacuum 1 ap vald@ 58 257 SUICHEY " e &b B0k 1T 206 DRLeemevs driaramienity. T
exhaust ed f r ongripatamher@B8idsebst30811y brated glononmoshyreehagiSierdtibaps ¥abied 8D
provided in e I 2 5 Pal m chanber 2 also has i
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(and 312b) andoansstiag Eripiéhamdees28son dolg 2Aatthardp Bliadider surfacé 28 elpiemidoad,
unconpressed RAH dohMetor CRRTBSHHAEW BRVihESinek it GGkt 2% BLG: ra%&%n‘é%%aﬁlé‘é 3

respective large dianeter bores 312a and 312b. but are not received Iinto
smal | di anet er8hshaBbesP4$ and 314b. 30 The structure of the interconnection
bet ween 1bandl e I and pal m chanber 2 is now described. Referring again to

Fig. 1, vacuum punp, 120 includes conpression. springs,12a _and 12b (conposed
of, for exanpl e%gtsgf'%ﬁ'rgé’gp‘g?é:g?'j'g i'ftﬁo”éf’?c‘f‘l?egt%ag'%&b%'f‘bel’éélﬁféb‘?ﬂvﬂ‘é’“@p?%

. gui decol ums_1201i§aabdmachirgd bnd/acoided aod @xhbusinpobaipfpalystagle®oorangiiaBb ar e
fitted into t L ESRRCLI : S 2b. Vacuum
and exhaust retaining ri Hna\é@e}égﬂ%s-pg%g ?%%W%%Jn%gzg%o?eggﬁ%? aggée%n%rf'éfe yBon
or pol ycar bonaednddiis 3B; FieedAjintpispraeipe xiepnd palimpghamperethatdsomziptagrated baB32b
over Ir eg pe_clt i avihg apupprt ¥@ivaliah sarece3i2 afd yﬁaéilyma@e f@@ﬁ:igq. 3(3@951?19&%&? of , I or
exanpl e, silicone) ,is positioned along an.outer ri phery surface of piston
S08 wi Chin | ortgohalsis el CRibers ¥Bils SltaiSre R o5 T R BRa M aouam
punp 120 bet weelm tranmdkre hasandnneathambhasblece W6itisat,rogethed 04t vhdu@sh o- MM (Fa@l m
chanber 2 is (1 e Lve y-directio parallel to
t he y-axis) vvicl? E’p{tgég%g'{bg%mﬁg%%%w%fS&%?r?g?%zié%soanv%ﬁr]|]ﬁgas'“bf5£ab8and 12b are 5
conpressed by the end of respective |arge dianeter bores 312a and 312b at

one endpQ Flui\d may be vacuumed from internal vacuum source channel 230 into vacuum chamber
308 through one-way vacuum flap valve 8a provided in vacuum flap recess 222a. Fluid may
be exhausted from vacuum chamber 308 through one-way exhaust flap valve 8b provided in

exhaust flap recess 222b.

25 Palm chamber 2 also has inner guide surface 310a (and 310b) which defines a large
diameter bore 312a (and 312b) and a small diameter bore 314a (and 314b). In its assembled,
uncompressed position, compression springs 12a and 12b are received into respective large

diameter bores 312a and 312b, but are not received into small diameter bores 314a and 314b.

30 The structure of the interconnection between handle 1 and palm chamber 2 is now
described. Referring again to Fig. 1, vacuum pump 120 includes compression springs 12a
and 12b (composed of, for example, stainless steel).which are fitted over respective spring
guide.columns.216a and 216b. Vacuum.and exhaust.flap. valves 8a and 8b are fitted into the
respective upper and lower recesses 222a and 222b. Vacuum and exhaust retaining rings 6a

35 and 6b (composed of, for example, nylon or polycarbonate) are fitted into respective flap
recesses 222a and 222b over respective flap valves 8a and 8b. A vacuum o-ring 9 (composed

_of, for example, silicone) is positioned along an outer periphery surface of piston 208 within
groove 252 (Fig. 2A).



Conpression springs 12a and 12b are conpressed at the opposite end by the
main grip 202. Therefore, extractor 100 is biased towards an unconpressed
position. In the assenbl.ed, unconpressed position of extractor 100,
approximately three inches separates activation surface 302 of palm
chanber 2 and grip surface 204 of main grif 202 such that the fJdngezm20f 10
an average human hand can sinultaneously grip nmain grip 202 at grip surface
204 and press on pal mchanber 2 at activation surface 302. However this
di stance can va_lyfromonelnch or |ess gflv ches or rrﬁ ?
accommodat e di f flde BRPPRAAR {05 KCULRPURP; lﬁh Féﬁ‘%ga MAAPBBEF 4t BT
punps the ext rRgkieed. 1‘Qﬂelb[yahgl’chﬂﬂbelﬂglstdfb&l[ﬁestd’daiOWOWarﬂi(D(ﬂ themeigbtivegsdentdned, 15
unconpr essed pos t| on shown i.n Fi 5 e fi Iy ng hand
are placed ar GiHd° qﬁ’yg?’ﬁ%“ﬁ@ies i f%"'Id!';l'e(k:lll (r:lonl”{}%g& [8‘ EFfa Q]gqgg%]f ating
hand i s pressedmagaieddy tiiehmd ofickpoetivd lelrgeglwm‘embor 2ppnd Hgbgeenmcehanmber 2.
The OPerator SqUSEAssn Lfifhel A8 2L UALAGLE 1 RELITosiLA 80Ot BOMNG. L he

bi as of conpression spri owards the unconpressed pasition.
As the finger smeﬁarpakmcmréOeeﬁm@z@wa&#mdgcwéﬁse&tpﬁwon p‘aF‘Pﬁ BEMOffber 2

is pressed tovgLds rgﬁgcﬂ%c%lt;bn ofgﬂra%\/er‘ﬂm?@ﬁpr&flmﬁﬂe@ttmﬁe %Gﬁesrseﬂaadtés\aetl\taﬁoxpal m
chanber 2 forces p| ston 208 into_vacuum E@hw 308 a
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chanmber 2 is conpression, pressure w thin vacuum
chanber 308 ondryesstoi fipietinghes pri mers t%@f@%mpﬁ*ée @iffﬁﬁeéﬁﬁa"?ﬁ'é@sﬂﬂ? grigiHLRIReteBcReep
t he one-way exhaust flap valve 8b open. Essentially, the pressure within

vacuum chanber 308 is at anbi ent pres: %e durin onpr essj.on of l?ll
chanber 2. In tH pSEURHUBRS the c&é@ﬁ pELRRINE tﬂe B’ftggs?ff CP & afﬁg e‘isno
(shown i Fi g-uné&)upreish@p&ki:t&inanm hemg\mn Heffingat dfathe eperdtmg baBDRe plhcedal m
chanber 2 and ri sur [ b

any'i I grboﬁg(ﬁ \ﬁh r" fp?acmgq ?3%1 oPthg g?erﬁt?n&;ﬂw?ﬁé Qétes %!gé’ ndt YR

i nches, but In or nore.
“After the pal mcnimnbemrf@e B82 efohppadmshamberide be)eﬁea%t@frsngeé‘ffsthea@pﬂegﬁt?.\gards the

conpressive fo ﬂing é@oﬂ%&oﬁnhﬁg tRSbidR of@é%Fe@ﬁ&ﬂ @Hn@ﬁf?]a@ﬂ@lﬂb&ow@rdaﬂhd 12b t hen
urge extractor )0

towards its unc npr es position I’ES
movement bet wekHSOPPIEEsEh PRI a i ﬂﬂfﬁfo'fﬁersc?l‘?a H%B‘ra”’zsaé’ﬁiﬁ%go“faﬁd@ Rk ’)Pav b eaum
flap valye 8a ¢hamppernsphewdtdvardrasdiane of vacuum chanber 308 drops bel ow
the pressure wthin vacuum source channel 230. Thus the 8 24/09/2002
The movement of piston 208 relative to palm chamber 2 forces piston 208 into vacuum
chamber 308 and decreases the volume of vacuum chamber 308. The pressure within
vacuum chamber 308 increases above the ambient pressure just enough to open the one-way
25 exhaust flap valve 8b to exhaust the fluid from vacuum chamber 308 as paim chamber 2 is
compressed. During compreésion, the pressure within vacuum chamber 308 only slightly
rises above the ambient pressure enough to keep the one-way exhaust flap valve 8b open.
Essentially, the pressure within vacuum chamber 308 is at ambient pressure during
compression of palm chamber 2. In the assembled, compressed position of extractor 100
30 (shown in Fig. 5B), the distance between activation surface 302 of palm chamber 2 and grip

surface 204 of main grip 202 is approximately two inches, but may vary from a half inch or

less to four inches or more.

After the palm chamber 2 is compressed, the operator stops applying compressive force
35 with the palm. Compression springs 12 a and 12b then urge extractor 100 towards its
uncompressed position. The decompressing movement between piston 208 and palm

chamber 2 causes the one-way vacuum flap valve 8a to open when the pressure of vacuum

chamber 308 drops below the pressure within vacuum source channel 230. Thus the



deconpressi on novenent causes fluid fromgrip chanber 228 to be vacuuned
into vacuum chanber 308. Vacuumrel ease 130 i s now described with
reference to Fig. 1. A vacuumrelease 130 is 5 provided in one

| ongi tudi nal end 242 of main grip 202 to cap one end of grip chanber 228.
Vacuum rel ease 130 includes a release valve | 1 (conposed of, f2#0%x@12pl e,
pol yester, PVC, and/or stainless steel) wh8ch is first inserted into the
end 242 of main grip 202. Release valve |l may be, for exanple, part

nunmber BK333308somippibibethobsmBesials mid Aok LAk K hrel ease
130 al so i ncl uc Oﬁgzhg(?gseage button 5 (lcorrpfgs%dhaﬁ@%%?ggiggp%%%%&um

pol ycar bonat e) inserted into the end of nmain grip over rel ease
valve 11. Wien release button 5 is pressed by, for exanple, the operator's

thunb, fluid wt r 28..conmyuni.c he anbi ent
envi ronment thr ogsﬁuu%eﬁegaﬁ%g%gg e’ efcr'blegwmé?fge?cse t%llwgvg R REte 479 i
chanber 302 wi prhvude@pemeltw@lttlchealandbﬁ@mfnmregmﬁ(@ to tdpeny aelif1grib Shanitel ezs ed

when rel ease byjtap éle‘as% ]@b%ﬁ:ﬁﬁgs a Je?eayea&awml (H}?Ad)%@etd%q" for exatins N desgv(()fher

with reference to Fig . A vacuum i ndi cat provi aePI e th
| ongi t udi nal eH@’ 02&1?“8?55 AaFhwhich b fretdnsgrier '@E’pﬁbe Pﬂi‘e?“épﬁlemnl UnQDZ URKevat valend

of grip chanber; .zzysbérm@femﬁpnurpannm%tmtzaimgﬁﬁkm@% B@stmrﬁ)m NQads: @
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carbonate) and
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wi thin a0gr oovm)l)a:lachmgatbmmolutsemsertai in@LUthe awmﬂﬁﬁnroénpgﬁugeleﬁsleﬁglvél sowhbat
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enV| r OnMent | %ﬁsg:ao?llttﬁn §zsap|re513§0t y?{} eggnllp[?e e pera or's allugllqgiﬂ{l%mtﬁglgnalcp;gaw on
(i.e., parall e?128tcemmw°>ateamt§)hemntbhﬁnnergprppn@ﬂm@h rgl@Be vaiug Bis dbmse it o

pr essur e di f f efensewvithRalipRaR 8 302 GRAME: 2R Al gﬁs AFPHELRLESSUr €.
Gauge ring 4 coln'gvﬁ uge spri.ng 25 13 substanti f propor ilonal to
t he vacuum | eVEFRF ‘FW“S‘?’F?) WHaRiiePresos A scale is provided on main grip

202 whi ¢h correlates the position of the gauge ring 4 with the pressure

within grip Char(pa%[lm% %?dwa't:grmg lS lm\?v C%SCI‘IIbe(? wRE?eget:rlsx%gﬁg%g g?ga({,dlgﬁnd?@g;r 1%@0

vacuum of 58 centi ne IS nar
Al ternatively,s m@t‘lﬁ'ﬂ%‘i th@lptbatlgmglll'dmlrms* 2feofonip gop 2020dnd aapsehd @ns 1FRRudiflg

7A and Fig. 7B oh?ﬁi’ P EAnBBr ﬁgeﬁ"h@%i:u&gand?&%r(’M@%,ugg al%q%vssgﬁa%gjgn er]drm(gand

IS seated over, beI w(z gt tachnent 25 Fi
contracts) in HrEYPBREL of & SRRk RoNAR) F‘B‘h@é‘%‘)ge %@&u?r{qmmmeﬁ ofyrfprp
chanber 2228. 'Ehﬁnﬂémlmoné)hé‘h@galgbIoQIhg(]i) 1§:\prgl'|\716d"lwﬁlﬁﬁngbf)v@ﬁbl{g(l“@outgroo (e.g.,

?261' ed end 70%)rcﬁr§fe?erﬁcé g'fdéaﬁget r?ng zP SO tla egal\xlg%cr}“rlx% aV\Qs asa seagbet\eee%%?ip cﬁz!mbzeggn Fig.

and the ambient environment. Gauge ring 4 is free to slide along a longitudinal direction
(i.e., parallel to the x-axis) within grip chamber 228 in response to pressure differences
- between grip chamber 228 and the ambient pressure. Gauge ring 4 compresses gauge spring
25 13 substantially proportional to the vacuum level within grip chamber 228. A scale is
provided on main grip 202 which correlates the position 6f the gauge ring 4 with the pressure
within grip chamber 228. For example, the position of gauge ring 4 at a vacuum of 58

centimeters of mercury is marked on the scale with "58".

30 Alternatively, vacuum indicator 140 may be composed of a bellows 700 (Fig 7A and Fig.
7B) having an open end 702 and a sealed end 704. Open end 702 is seated over bellows
attachment 256 (Fig. 2B) . Bellows 700 expands (and contracts) in response to a weaker (and

‘_____s_tno.nger)xac_u_um_wj.th.ianr_i.p_c_h_am,b_erl28_.__'[he,r_eforc,_the_,,posjlion_nﬂag.iy.exlpart of bellows
700 (e.g., sealed end 704) is an indicator of the vacuum within grip chamber 228. Fig. 7A

35 shows bellows 700 in a contracted state while Fig. 7B shows bellows 700 in an expanded

State.



35 shows bellows 700 in a contracted state while Fig. 7B shows bell ows 700
in an expanded state. 9 24/09/2002 Vacuumrel ease 130 and vacuum i ndi cat or
140 cap both ends 242 and 244 of grip chanber 228 so that when vacuum

rel ease 130 is not activated and vacuum flap valve 8a is closed, the grip
chanmber 308 and vacuum source channel 230 gonbi nation are seal ed/®@/1002
except through channel 236. 5 Vacuum cup 150 is now described with

reference to Fig. 4. Fig. 4 shows that vacuum cup ncl a cup 3
that is shown alq(mgurem%l€48ﬁ¢;30pqﬂéﬁécuen@<b~fatqrﬂ60 cap bO&Fﬁg%24%§yd g‘? A ®ed or
vacuum f or med &Mbérme@aﬂﬁﬁmnaﬁcuamfrkleagb bB(Els Iﬁ&ta@ﬁ‘i/a’ﬂéd Muehuas fhiplvalvese js
Kraton, or pol yeth Ien sem - cI es. a_hallo haf t
402 having an ‘i"h“ﬁ%rt h&gﬁ’gfgs %Vaﬁquﬁbsc’é{ Cha"" a2?1ﬁe baglon'a§ el 8{VmL?l d" is
defined as " atﬂxeeﬁtmrhcghcthartnsl Bhape and yet may be capabl e of fl exing.

Hol | ow shaft 404 may be approximately five inches |Iong, but may range from

three inches long or less to seven inches |ong or nore dependi ng on the
preference of tHéacpuinrap Y5015 noypdeserited withhieferepqsdo Bie. fi Fight down thagvecaury cup

Cosar ean i N Sfs§ 99 chPPuRZARTN ahe LRGRIRRTC of Be) T 3408 6 mlaad t

402 is tightly connected to channel ndl.e | so that chanber
228 is fluidl yorceeqmeeraes 2 C@H‘&Pﬁ?@Pfﬂﬂg"b'%éﬁﬂ?hsﬂﬂ‘pasfﬂ’ﬁoré’r g{)atﬁ?rhé’f udes a
flexible cup Rofeti e4¢Gp Bles\sbrﬁgngaaamm.naudeyalhbumaaaﬁaoelasimrrgmnanmanpvauhamber
414. Cup _chanber. 414 oCcou .,d.t g n 18.
Cup porﬁpon 41%571R1p8 aaf“Pl "H#Lég% gfmﬁgg'go’ﬁtd ha@%&gﬁb}d@@xa@%%e@ﬂﬁ? o
head H). Fig. &pstovSflexirgr'awi ng of the _vacuum cup 150 cross section of F| g
4 with descriptive dinmensions. Cup portion 410 has annul ar ridges 420
circunscribing inner walls 412. 25 Cup portion 410 has substantially. npre
flexible walls cdehssr dafidgs mhaebfcqugoxwatqlhéveplﬁ?'w long jut mey, rageg ff@%“ﬂ?%/ inebesi s
caused by a COlm?g &QEésQ@s@En tneses fong oPmsre deb’@dfn@bﬁkfé&ﬁ&ex@ﬁcetolﬂﬂle\mﬂn‘lﬁy 425 Of
cup portion 410 and H]h ﬂétigdty ?f tge ria g < g‘g tfqg Wg@ Ls. In.
one entiedi men?Perafet mpﬁl? gropsing (¢-84 %Sarreg" ‘l"on 65() |ne Reregi on
proxi mate to rogges 40&20$haﬁﬂ02/\altigh;tl>4c2>5naca:dg@@afnretbaﬁ@ofdlamﬂeilﬁ@ﬂ@égﬂm 0.025

i nches or- from,Q, ger SI{lﬁ 208 leg t(g)%c%gnﬂepmeslacdlﬂn fpsltE@fatso%ﬁﬁeé’?géMe‘l‘lo

of walls 425. (fhﬁe ness my have m ni num o
i nches and a nmlmﬂmﬂt"fhpék‘ﬁ%@ 'WrWP%M@OfB@‘%a&“BCWWﬁ%e@P ohpnker 448 fnes

fluidly coupled to cup channel 406 at an apex 418. Cup portion 410 has a lip 416 that
20 contacts the work piece (e.g., fetal head H).

Fig. 8 shows a drawing of the vacuum cup 150 cross section of Fig. 4 with descri'ptive

dimensions. Cup portion 410 has annular ridges 420 circumscribing inner walls 412.

25 Cup portion 410 has substantially more flexible walls compared to the cups of the prior
art. This flexibility is caused by a combination of two factors: the thickness of the walls 425
of cup portion 410 and the elasticity of the materials composing the walls. In one
embodiment, the thickness of a ridge region 430 (defined as the region proximate to ridges
420) of walls 425 ranges from 0.010 inches to 0.025 inches or from 0.010 inches to 0.050

30 inches. In a shaft base region 440 of walls 425, the wall thickness may have a minimum of
0.025 to 0.050 inches and a maximum thickness of from 0.100 to 0.300 inches. This assumes
a material having a dorometer measurement (an elasticity measurement) of from shore A 20

__dorometers to shore A 80 dorometers. The material may be in the range of shore A 50 to
shore A 60 dorometers and may be approximately shore A 55 dorometers. Such elasticity

35 may be obtained from kraton and silicone. However, more rigid materials may be used if the
wall 425 thickness is less. For example, a material twice as rigid will require a wall half as

thick as those described above.



a material having a doroneter neasurenent (an elasticity nmeasurenent) of
fromshore A 20 doroneters to shore. A 80 doroneters. The material may be
in the range of shore A 50 to shore A 60 doroneters and may be
approximately shore A 55 doronmeters. Such elasticity 35 nay be obtained
fromkraton and silicone. However, nore rigid materials may be 24g®0hdad2 t he
wal | - 425 thickness is |ess. For exanple, a terial twice as rigid wll
require a wall half as thick as those described above. 24/09/2002 10 Fig.
9 illustrates v uum cup 150 duri ng.o eration when a vacuumis applied
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the fetal headhead H: Hevacgtimmethed applied etlpn clrectbmberd14. daeveas@irges Npuedyw

i ncreasing the f | to the vacuum As
lip 416 gt r et c_sﬁggll,i] f’@%ﬁ'&‘g%%ﬂ'&%g a%{r}]g Vgﬁts% vI)’Iril'ougﬁ'ltE| hisﬁ[peggﬁgg%ctreaﬁstwe’ie f et al
head H, ther ebiiciesiedls Hifaedrseaefdhe fefsbhend dhexppred tethglvahvesd A4 1andl 6Gtrptches,
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under a strong VACURTFIEE daRetendragaticaliy msreasen therfetpbhead Bhateapxpased i the oned

into cup chantaernIPhessite ShpEhandesofidnbrtagsidnk ofkhe fetdih@ad BldddreftgaEN N S
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, size than the cup chamber of the prior art, the deformation of the fetal head H is substantially

reduced.

Filter 15 (Fig. 1), composed of, for example, a polyester or polyurethane foam, is inserted
25 into cup 3 and adhered to cup 3 with an adhesive. Filter 15 substantially prevents bodily
liquids and debris (e.g., vernix, mucus) from entering into handle 1 and palm chamber 2 and

interfering with the operation of extractor 100.

A method of operating extractor 100 is described. First, lip 416 of cup portion 410 is
30 attached to a fetal head to define chamber 414. The operating hand is positioned around
handle 1 and palm chamber 2 as described above. During a contraction, a vacuum is asserted
within chamber 414 by repeating clinching and releasing the operating hand until the desired
- vacuum is attained. During the contraction and while the desired vacuum is maintained. The
operator pulls on handle 1 to draw the fetus through the birth canal. If the vacuum is too
35 high or the mother is between contractions, the vacuum is reduced with vacuum release
130. This whole time, the primary operator can determine the level of vacuum by monitoring

vacuum indicator 140.



interfering with. the operation of extractor 100. A nethod of operating
extractor 100 is described. First, lip 416 of cup portion 410 is 30
attached to a fetal head to define chanber 414. The operating hand is
positioned around handle |I and pal m chanber 2 as descri bed above. During a
contraction, a vacuumis asserted wthin ?panber 414 by repeat24ra/2002
cli-nching and rel easi ng the operating hand until the desired vacuum is
attained. During the contraction and while the desired vacuumis
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620 or béb an eﬁqa@ﬁﬁps,é? (élfPtCJ;F'EP‘frﬁ?gg)Lﬁr(&védep VaguulTL % cuBf:lri)amV\%r 294.%% 9@&%1@
pump may be powered by batteries 620 or by an external electricity source such as a plug

630 connected to an outlet 640.

Although specific embodiments have been described, numerous variations of extractors
25 100 and 600 will be apparent to one skilled in the art as being within the scope of the

invention in light of this disclosure.

For example, although valves 8a and 8b are described as being flap valves, valves 8a and
8b may be other types of one-way valves such as a duck bill valve, or a ball valve that has a

30 ball sliding within a seating.

Fig. 10 shows a portion of an extractor 900 which is structured similarly to extractor 100
.except.as_follows. Extractor 900 has a secondary vacuum chamber 930 which is defined by

inner chamber surface 306, lower surface 238 of piston 208, a lower wall 910 connected to

35 inner chamber surface around central support 214, and an o-ring 940. Valve 8b is provided

on through the top of palm chamber 2.



630 connected to an outl et 640. Although specific enbodi nents have been
described, nunerous variations of extractors 25 100 and 600 will be
apparent to one skilled in the art as being within the scope of the
invention in light of this disclosure. For exanple, although valves 8a and
8b are described as being flap valves, valves 8a and 8b may be4d¥E02t ypes
of one-way val ves such as a duck bill valv or a ball valve that has a 30
ball, sliding within a seating Fig. 10 shows a portion of an extractor 900
which is structured simlarly_t. tra tor 100 except as

Ext r act or 900_hg?”3g§%%%ﬁﬁ5?yﬂwgﬁﬁﬁﬂ$% %ﬁﬁ@?“ggﬁaﬂhﬁéﬂsPgoﬁﬁﬂ?néébb@sWﬁner'
chanber sur f acelud@6ithirowesndsyrvhanen axaﬁbﬂf%pmﬁﬂr@nesmﬁd :sa/al:lmmfd il dup910
connected to r c round cen

0-ring 940. V a\?neﬂeggl%l (g? ?g@l fﬂi‘(/:rxl@e ?i”g co%e(%tﬁ ?rna1 va%uu TOH{CS ﬁé%%&r}g

24/ 09/ 2002 12 AD@PWFQ'SGW@%NGW ¢qnmnt$Sle»t hawsi. sDu‘rme mqpmpm:smm lﬂnnimhmBGS

t hrough yal ve 8R. chdsbdrv8o t&l VeIV 1Y 'Th@x%?o‘?@@asfak‘%‘ﬁ?&‘#&meﬁ %‘?nber

i ncreases, fluid is vacuuned from cup chanb % a val ve
901a coupl ed ﬁb WG CARPregSIR AT FhdePEssSiemairpadin chapber 27 Vﬁ%@ﬁnﬂw§mﬂ%us
created duri ngacueRREEBStEsiedis halkile nulbEd JTGuAleGRBIIESSi on, fluid exhausts 5
from chanber 930 through valve 901 b. Therefore, a vacuumis fornmed within
cup chanmber 4 14 during conpression and deconpression of pal m chanber 2.
Theref ore, the &Hhmighvaswommdeatohid0dy deadribds asbdirgy doniphedob abgingddadpdioPing

str Okesﬁ Al t h&‘dg&} MRAY IOk a%ﬁ&rg nd%c%ﬁré »%llICL% e sp&sas%gcx}a%i c%gmgernggusuEd of a

spring loaded o-ring 10 sea er vacuum i narcators wil |
suffice such @éwﬁabuun1chanber vacuun1|nd|cator Al t hough a specific
pressure rel ease 130, pressure indicator 140 and vacuum cup 150 are

descri bed, ot heAivagh dRpdcHlcGRAESSe rdl@SUIIT, %ur@@u?eaﬁ]@l'éﬁor ﬁIQQnymumcﬁypﬁ) zﬁ@y be
used with the 15l%gng{?yacuunlextractor resent invention. ough

a specific st%et B VAR E relepses é’ﬁﬂ‘“ﬁ‘dl‘ﬁ'ﬁﬁﬂﬁpa"f VEUUGRRPP MBY S usst N@F‘ the
struct ures Wi felal beuappatrandr of thelprghit ivkntidil Aldioggh a)ﬁjdélﬁc atsucnbebﬂgm&\retlhl n

the principle Vv the shap
chanber s ﬁg&%g E?ﬁegﬁ?ﬁt %8@ ggg%{%éénﬂ*ﬁg r%ﬁ'ugg?ogﬁgﬂgcﬁgg%Fﬁbed
above is er go‘?ﬂﬂrﬁ wigip the Pﬂé@P'@ﬁ@ﬁhtSoﬂWenwom tier hmmie theerstlape2@ any of the chambers

may be different than described. The rectangular shape described above is ergonomically
designed to fit the human hand.
20 :

The principles of the present invention apply to extractors that have portions or which are
wholly disposable or reusable. For example, vacuum cup 3 may be disposable or the entire -
extractor 100 may be disposable. On the contrary, palm chamber 2 and handle 1 of extractor
600 may be reusable.

25




The principles of the present invention apply to extractors that have
portions or which are wholly disposable or reusable. For exanple, vacuum
cup 3 may be disposable or the entire extractor 100 may be di sposable. On
the contrary, pal mchamber 2 and handle | of extractor 600 nay be
reusabl e. 25 13 24/09/2002 CLAIMS: 1. AlBetal vacuum extractor 24M9@23G02i ng:
a vacuum cup_having a cup portion for application to a fetus, the cup
portion def Hfﬂbﬁ%.cup chanber; 5 a handl e connected to the vacuum cup, the

handl e includingia gri £ & for maneuvering the vacuum
cup; and a vacuu}n purrépfdete ?é\qlﬁgﬁea{(&\?g@tﬂgé}nﬂ F\Sgrﬁ%er fluidly couplable to the

- cup chamber, wher ei A vadianyeupuhaYing meup pectierdies application et fears, tigrchpce f or

creating a 10 va&;d LA harmber, wherein the grip surface of
t he handl e and the gg}d}e@% ?gr(f ngr{#{gﬂée’of the vacuum punp are in a

proxi mt§ such that aahimdjéeomm?tamtmmadrf@aummﬁ[@ﬂp Hatik iném@inghigﬁtps%f ace
and the activati r e si t aneousl y, erein _conpression o e
activation surfa%{gﬁ%%’ tﬁ%fe%a@%%maﬁﬁwrm@%hetm‘ﬁlaé"ul’*?él grip surface of the
handl e reduces the voiummuw pummdéfiring acatiiin caamBefluid®: colipRibietbahe Vacuum

extractor of d ai m%ﬂ @herei n the vacuum punp has a chanber surface and a
pi ston surface wWATPC f’ne the vacuum chanber. 20 3. The fetal vacuum

extractor of O ai m 2, whireinahe vidwanphahPmchided activatiod bl Yordidanpad to
t he hang(#e. 4. A fetal. yacuum exhra tor conprising: 25 a vacuum cup having
a cup portion fof?*dYBIt EE YL & "YMPEt us, the cup portion defining a cup

chanber; a handl e conrkatiadhé grip RETABCAHI HaHMe ahftheNRAGARH RehEdbfi@ea arip
surface, the handl e for maneuvering the vacuum cup; and
vacuum pump are in a proximity such that a single human hand can grasp both
the grip surface and the activation surface simultaneously,
wherein compression of the activation surface of the vacuum pump
15 towards the grip surface of the handle reduces the volume within the vacuum

chamber.

2. The fetal vacuum extractor of Claim 1, wherein the vacuum pump has
a chamber surface and a piston surface which define the vacuum chamber.
20
3. The fetal vacuum extractor of Claim 2, wherein the piston surface is
rigidly attached to the handle.

4. A fetal vacuum extractor comprising:
25 a vacuum cup having a cup portion for application to a fetus, the cup
portion defining a cup chamber; |
a handle connected to the vacuum cup, the handle including a grip
surface, the handle for maneuvering the vacuum cup; and
a vacuum pump having at least a portion rigidly connected to the
30 handle, wherein the vacuum pump includes an activation surface for creating a
vacuum in the vacuum chamber, wherein the vacuum pump is fluidly coupled
to the cup chamber, wherein the grip surface of the handle and the activation
surface of the pump are in a proximity, the proximity being such that a single
human hand can grasp both the grip surface and the activation surface -
35 simultaneously, wherein the vacuum pump has first and second chamber

surfaces which define the vacuum chamber, wherein the second chamber



a vacuum punp having at |least a portion rigidly connected to the 30 handl e,
wherei n the vacuum punp includes an activation surface for creating a
vacuum i n the vacuum chanber, wherein the vacuumpunp is fluidly coupled
to the cup chanber, wherein the grip surface of the handle and the
activation surface of the punp are in &proximty, the proxi magypdrgiong
such that a single human hand can grasp both the grip surface and the
activation surfasufags ceinprisesarsetfaed of,a pikten,ehepistor beapuighiuitickedso g st and
second chanber heh. define the v um chanber, wherein the
second chamber 15@2?8@%&6%91% Vggﬁl%egmg6%?‘@6@@%”3&@&'@@5@33‘”6)’§Ft°6h, t he
pi ston being ri gthdlpndies wisdreid compiddsion bfith@lagtivatdarsaifice dFahy M RN | S
andl e, .wherein conpression of

sl i dably novabl e _t owards and away .frqm .the ]

the activation sarf V%ég%grlP ﬁ‘ér%ﬂ‘Fﬁé’ﬁH’rﬁq}ﬂﬂﬂlﬁ reugRift (s Pishen [pARgng thervpdemet t he
handl e r&sul ts iwithineh@vauam dhagbed. ng the volume 5 within the vacuum
chanber. 5. The fetal vacuumextractor of Claim4, wherein the proximty is
between 1 and 5 inches when the fetal vacuumextractor is in an

unconpressed poSiti OThe fbfhl Qaculiifedt@bRE oV EEUHM. SMEFALIR N r&imd 8L M 5,
approximately 3 inches when the tetal vacuum

wherein th roximty_is

extract or ?@?‘P’?Fnt %@%%H’Ghiﬁ‘é%@éae fetad siatuush extIaStor is nran nsomipressedium

extractor gfosfdoal m 6, wherein the proxinmty is between 1/2 to 4 inches when
the fetal vacuumextractor is in a conpressed position. 8. The fetal vacuum
extractdt of Claim7, wherein the proximty is approximtely 2 inches when

the fetal vacuurg.ext rAglehl ifubfh ddScEPOPCERSSIWAORI hoBronifis The fetal

vacuum extractor of C aim4, wherein the vacuuimc e a’ primary
vacuum charfBaioximgielyel inchesnpireadhs fotal yhcuureexitactor ag inghe soednamessed t he vacuum
punp towar dRsitig, 9ri p surface of the handle results in the piston

i ncreasing the volune wthin a secondary vacuum chanber, wherein a first
one-way vacuum val ve is coupled 25 between the cup chanber and the

secondafgy vacuum chanfere. i fir e- . vacuum. val ve opening only if a
first pressure af the .cu%acﬁhgﬁ%ﬁér&%r%&grr%%@élﬁn ? na ergms:‘g%BWd‘“ﬁﬁ%éssur e
between 1/2 to 4 inches when the fetal vacuum extractor is in a compressed position.

8. The fetal vacuum extractor of Claim 7, wherein the proximity is
approximately 2 inches when the fetal vacuum extractor is in the compressed position.
20
9. The fetal vacuum extractor of Claim 4, wherein the vacuum chamber is
a primary vacuum chamber, wherein compression of the activation surface of the vacuum
pump towards the grip surface of the handle results in the piston increasing the volume
within a secondary vacuum chamber, wherein a first one-way vacuum valve is coupled
25  between the cup chamber and the secondary vacuum chamber, the first one-way vacuum
valve opening only if a first pressure at the cup chamber is greater than a second pressure
at the secondary vacuum chamber, wherein a first one-way exhaust valve is coupled
between the secondary vacuum chamber and an operating environment, wherein the first
one-way exhaust valve opens only if the second pressure at the secondary vacuum

30 chamber is greater than an ambient pressure of the operating environment.

10.  The fetal vacuum extractor of Claim 9, further comprising:
a second one-way vacuum valve coupled between the cup chamber and
the primary vacuum chamber, wherein the second one-way vacuum valve
35 opens only if the first pressure at the cup chamber is greater than a third

pressure at the primary vacuum chamber; and



at the secondary vacuum chanber, wherein a first one-way exhaust valve is
coupl ed between the secondary vacuum chanber and an operating environnent,
wherein the first one-way exhaust valve opens only if the second pressure
at the secondary vacuum 30 chanber is greater than an anbient pressure of
t he operating environnment. 10. The fetajs vacuum extractor of Cl2a/0v$02
further conprising: a second one-way vacuum val ve coupl ed between the cup

chanber and the pri weyommﬁadimgrvaIMSm?wb&t%ﬁ&fe%@unﬁﬁ%héﬁﬁvervacuum
val ve 35 opens onl f the first pressure at the cup chanber is greater

Y. i

than a third pradddhe apesstingravpenment, whersinthe sasandare-wan xhaisoval o/ 2002 a

second one-way epeasishly YethY ehifdoptedsart et ﬁﬂar&%c%?%&'??{%l‘@éterfﬂgg the
one-way exhaust vafve

operating environment, wherein the secon I opens only
if the third prcBeambient presrargefithepperatingrmyiremaetfer i s greater than the
anbi ent pressure of the operating environment. 5 11. The fetal vacuum
extractor of Claiml1, further conprising: a one-way vacuum val ve coupl ed

bet ween t he cup ldhanblie fatabivacem extrectanofClaimp éy furthbesamiprisidge one- way vacuum

second pressure at ¢ RS aTb v RUGR VRS Byl Be fn BB dRBHE, Lo
coupl ed bet ween Vlahlelmahambﬁr;:\hhmbiertham-w@ vaypematal vigopeny bnlgrifiefitst wher ei n

t he one-way exh .y if the second pressure at the vacuum
chanber is gr ea?’ g?gsg?r\é%h%gﬁ: g%ﬁ%’e‘%{} lpgrggt%&‘ém SFCCC’PH@r%ﬁ‘gF&? fhﬁd’ AW r onnent .
15 12. Ithe f et alchammbemandxt ractor of Claim 1, further conprising a vacuum
deactivator coupled to the vacuum chanber such that when vacuu
deactivation surfacé OF THe %%Saﬁﬁkvaé%‘t&l?cﬁ%%%@f?eq @e 88?1%“8&?@6‘1%%@ acuum
chanber is fl ui dpyratiogipiasbnntent, avherghethatonagvaraxhagsn FeIRE opéronteifeasi ng a
vacuumin the vastcc%u? CQE‘&QE{{h 20 13. };I'h fetal Lyaeuum extractor of Claim
12, wherein the CLRG PRs at the vacuum chamber 1s greater than an ambient pressure of
the operating environment.
15
12.  The fetal vacuum extractor of Claim 1, further comprising a vacuum
deactivator coupled to the vacuum chamber such that when a vacuum deactivation
surface of the vacuum deactivator is contacted, the vacuum chamber is fluidly coupled
to an operating environment for releasing a vacuum in the vacuum chamber.
20
13. The fetal vacuum extractor of Claim 12, wherein the vacuum

deactivator comprises a vacuum release and the vacuum deactivation surface

comprises a surface of a release button of the vacuum deactivator.

25 14, The fetal vacuum extractor of Claim 12, wherein the proximity is such
that the single human hand can simultaneously contact the grip surface, the activation

surface, and the vacuum deactivation surface during normal operation.

15. The fetal vacuum extractor of Claim 14, wherein the vacuum

30 deactivation surface is positioned at a first longitudinal end of the handle.

16.  The fetal vacuum extractor of Claim 15, further comprising a vacuum
gauge provided at a second longitudinal end of the handle opposite the first
longitudinal end of the handle.

35 17.  The fetal vacuum extractor of Claim 1, further comprising a vacuum

gauge provided at a longitudinal end of the handle.



deactivator conprises a vacuumrel ease and the vacuum deactivation surface
conprises a surface of a release button of the vacuum deactivator. 25 14.
The fetal vacuum extractor of Claim 12, wherein the proximty is such that
the single human hand can sinul taneously contact the grip surface, the
activation surface, and the vacuum deactivation surface duri n@4royIc
operation. 15. The fetal vacuum extractlér of C aim 14, wherein the vacuum
30 deactivation surface is positioned at a first |ongitudinal end of the
handl e. 16. The Iet alThedetalivacexmreatracor aff Cl@inail nwiiGeinftn vdvenmompps i Si ng a

vacuum ga V] second | ongi tudi nal end of the handl e opposite
the first ﬁg%b?euﬁgll&gﬁ%tbf the handle. 35 17. The fetal vacuum

extractor of Claim1l, further conprising a vacuum gauge provided at a

| ongi t udi nal end ,of e handle. 16, 24/09/2002.18. The f | vacuum
extractor of O gigm 1, %@QY%‘?“WH&W%@% @ﬁ‘ﬁn il’sWhed?lgglées%ﬁqé(aWi s | ow
cost. 193. Theadtetialentebudisposable asd Brlodfcolil ai m 1, wherein the fetal vacuum

5 extractor is entirely disposable and is | ow cost. 20. The fetal vacuum
extractor of Claim1l, wherein the vacuumcup further conprises a

sen -rigid shaf Roconreetfétavactiem kansdier FTlakh P, WRIrEinRe vakdumloup Haghdret al
vacuum extractaqr of C. ajm 20, wherein the sem-rigid shaft and the cup
id

portion ar SOMBIERSF GH-Tigid shalljcpnesting thechandls and cp paItiopacyum ext r act or
conprising: a vacuum cup having a cup portion for application to a fetus,
the cup 15 portion defining a cup chamber; a handl e connected to the
vacuuml®up, t he 2handll@eiféial vaguyg extregtonpl ains 2@ evherdin theassrtiaigidshaft

maneuver i ngnd KR M PBHHnCHPmoed RS RHFR phayi ng at | east a portion rigidly
connected to the "handl e, wherein the vacuum punp includes an activation

surface for creating a 20 vacuumin the cup chanber, wherein the vacuum

punp i s fluidlyosouplegdQadif &uac&)?esaﬂgﬁsm%gerei n the grip surface of the
handl e and the activation surface of t pu are in a proximty, the

proxi mity being suchatvagtunacy baylirg a cup portion for application to a fetus, the cup
15 * portion defining a cup chamber;

a handle connected to the vacuum cup, the handle including a grip
surface, the handle for maneuvering the vacuum cup;

a vacuum pump having at least a portion rigidly connected to the
handle, wherein the vacuum pump includes an activation surface for creating a

20 ~ vacuum in the cup chamber, wherein the vacuum pump is fluidly coupled to

the cup chamber, wherein the grip surface of the handle and the activation
surface of the pump are in a proximity, the proximity being such that a single
human hand can grasp both the grip surface and the activation surface
simultaneously, the fetal vacuum extractor further comprising a filter disposed

25 in the cup portion for preventing liquids and debris from entering the handle.

23.  The fetal vacuum extractor of Claim 1, wherein a lip and an inner wall
of the cup portion are stretchable to match a shape of a head of the fetus for a better
seal between the head and the cup portion.

30

24. - A fetal vacuum extractor comprising:- -

a vacuum cup having a cup portion for application to a fetus, the cup
portion defining a cup chamber;
a handle connected to the vacuum cup, the handle including a grip

35 surface, the handle for maneuvering the vacuum cup;



human hand can grasp both the grip surface and the activation surface

si mul taneously, the fetal vacuum extractor further conprising a filter

di sposed 25 in the cup portion for preventing liquids and debris from
entering the handle. 23. The fetal vacuum extractor of Claim1l, wherein a
lip and an inner wall of the cup portion are stretchable to naudtv/zoghape
of a head of the fetus for a better sedl between the head and the cup
portion. 30 24. A fetal vacuum extractor conprising a vacuum cup having a
cup portion for appli éxe¢usim pemp hfengst leaste pottjon r;gndlwlconnastm‘dltmthtg a cup
chanber; a handl t andl | udi.ng a grlp
35 surface, t he a&g{% e%ig{éﬁg‘g’l&g@?:f)ﬁglwﬁaﬁc\y/ac?a&m&éaﬁmn a(‘fsltfc)b@r/:

vacuum punp havi Mgrugm lhlehtscupacl‘;ambbr,ovheraugﬂrélmcmnmpempedﬂtudlyt tvaplddaad| e

Vacuum i nthe- ot RSBkl HEZirRe BED oY B T iHen R oot B Ritib e 10
t he cup &hanber, sunfvee ef thetpuenpgare fn Spfofx&ﬁEy,Qlﬁe pxheldiwgnlﬁlsh@g ant thdie saglé vati on

5 surface of the ar.e in_a prox i .bei ng such that a

single hunman h hl?fngrplﬁ gr a8 S B8R B}T‘hggﬂglsbrf%‘iﬁraggglee ae?ﬂd HIPSUEEES vat i on

surface sinul taslﬂmllrahqousl\potmhaiem thbeulcp@npﬁ)has MuM%dEéHmb;ﬂfsed hldﬁ§§
portion, the

di sposed al ong a i rcunf erence of ner wall o

annul ar ridges fgfcmﬁg’ieﬂf%%fe%nﬂglvﬁﬁﬁfég? E{RROTtIgR U am%lqré’tdéFs &cuum cup
conpri sing a cuphddpingit®holdakd fegusi nner wal | s which define a cup chanber,
the cup gorti on having lips, the cup portion being structured such that

t he Iip% stretch out over the fetal head when a vacuumis applied within
the cup chanber, 2% he Alfipsashufeu gfabxa?r %ddﬁﬁ&)@@i%ﬁ‘hﬁ\hﬁg idhGRiIeHhfeh the cup
portion by Ieast 10% 15 26. vacuum cup of C aim 25, wherein
the cup por‘ia‘iﬁﬂﬁaﬂﬁ’sc Ampgy the FRARCHIPD h&“ﬂ%ﬂ@fethﬁégﬁ Reitienepestctered suchhaer i al
havi ng an ehagpsd strbicl ofovl tRETEN 98 vﬁeggvﬁgﬁrﬂrﬂa&p%ﬁéi \;/ﬁhm ﬁ]@%ﬁ}?c}ﬁm%%ethe

doroneters, the material having a maxi mumthickness of O. I nches or
| ess. 'lips stretching to increase the diameter of the cup portion by at least 10%.
. 15
26.  The fetal vacuum cup of Claim 25, wherein the cup portion has a wall having

a ridge region composed of a material having an elasticity of from shore A 20 dorometers to

shore A 80 dorometers, the material having a maximum thickness of 0.050 inches or less.

20 27.  The fetal vacuum cup of Claim 26, .wherein the maximum thickness is 0.025

inches or less.

28. A method of extracting a fetus comprising:
attaching a fetal vacuum cup to the fetus;
25 gripping a handle with a hand, the handle being attached to the fetal vacuum cup;
and |

activating a vacuum pump with the hand while gripping the handle with the hand.

30 29.  The method of claim 28, further comprising:

fluidly coupling a vacuum chamber of the vacuum pump-with-the fetal vacuum cup.

30.  The method of claim 29, wherein activating a vacuum pump comprisés:

35 moving an activation surface of the vacuum pump with respect to the handle.



20 27. The fetal vacuum cup of O aim 26, wherein the maxi mumthickness is
0.025 inches or less. 28. A nethod of extracting a fetus conprising:
attaching a fetal vacuumcup to the fetus; 25 gripping a handle with a
hand, the handl e being attached to the fetal vacuum cup; and activating a
vacuum punp with the hand while gripping the handle with the haatho/R0229.
The method of claim28, further conprisilBg: fluidly coupling a vacuum
chanber - of thevacuum -punp-with-the fetal vacuum cup. 30. The method of
claim 29, wherei Al-act Ai&tal Mecuam/erdragior pomprisingtpr i ses: 35 novi ng an

activation surface of ,t, BHHIIQ‘B%”%) JER - e dhe. 18
24/ 09/ 2002 31. A fet aI&l \nglg\éﬁm extrac %&é@%ﬁ@?ﬁ%%&gﬁ/%&%&%@t@ﬁ “KRvi ng a
cup portion for pgphdefiniog atcopahdmebers, the cup portion defining a cup

chanmber; a handl e con he.vacuum cu he handl e including a grip
5 surface, the handl egﬁ %éﬁgr%éllgnﬁétggitong’etvﬁ%u%g%&t?e?@ﬁ,agéﬂ‘gu@ngécgﬁ‘@m punp
defi ni ngSa vacuusnrfdeartbe harfdleifod Inyaneowspinghhevdcaumbheap; adp chanber, wherein

t he vacuum punp includes an acti i.on surface for creatin 10 15 vacuum
in the vacuum chanberig%\%@mwl? ﬁ%@?%%ﬂ%@@"@’iﬂ ﬁwgﬁyh%’l’glagleatﬁdﬁ? he
activation surfaop difamibbe punp are in a proximty such that a single human
hand can grasp both thg rgrig surface and, the actjvation_surface ,

si mul t aneous!y, and WHBFEIPIE NRCUHILRRIAR Hgfidesipd prttvatiomirface forgreating ar i g d
shaft connecti ngactilve ibaeVeuanid¢hamperporti on. 32. The fetal vacuum

extract of Claim31,, wherein.the sem-rigid shaft and the cup portion
are nol géad out of a s\'REF tBF gtip sur .eOAthe&aagle&aé&mﬁC@xet#w%ﬁa%@Eﬁb@i si ng:

pump are in a proximity such that a single human hand can grasp both the grip
surface and the activation surface simultaneously, and
wherein the vacuum cup further comprises a semi-rigid shaft
connecting the handle and cup portion.
15
32. The fetal vacuum extractor of Claim 31, wherein the semi-rigid shaft

and the cup portion are molded out of a single piece.

33. A fetal vacuum extractor comprising:
20 a vacuum cup having a cup portion for application to a fetus, the cup
portion defining a cup chamber;
a handle connected to the vacuum cup, the handle including a grip
surface, the handle for maneuvering the vacuum cup; and
a vacuum pump defining a vacuum chamber fluidly couplable to the
25 cup chamber, wherein the vacuum pump includes an activation surface for
creating a vacuum in the vacuum chamber; and |
a vacuum deactivator coupled to the vacuum chamber such that when a
vacuum deactivation surface of the vacuum deactivator is contacted, the
vacuum chamber is fluidly coupled to an operating environment for releasing a
30 vacuum in the vacuum chamber,
- wherein the grip surface of the handle, the activation surface of the
pump, and the vacuum deactivation surface of the vacﬁum deactivator are in a
proximity such that a single human hand can grasp the grip surface, the
activation surface, and the vacuum deactivation surface simultaneously.
35



20 a vacuum cup having a cup portion for application to a fetus, the cup
portion defining a cup chanber; a handl e connected to the vacuum cup, the
handl e including a grip surface, the handl e for maneuvering the vacuum
cup; and a vacuum punp defining a vacuum chanber fluidly couplable to the
25 cup chanber, wherein the vacuum punp includes an activati on2g(oofzoe for
creating a vacuumin the vacuum chanber 19and a vacuum deacti vat or coupl ed

to the vacuum chanber .su t hat when a vacuum deacti vation surface of the
vacuum deact i vat 8" i s@8&%&1&3&@‘”’%@0@&{%‘3%}%Nﬁ’éfenﬂ thervagiymy coupl ed to

an oper at i ngefivaticriiefite fs osﬁ@h&ﬁz&larlﬂsﬂon%@hd\/r?&%f the hidg¥acuum chamber,
wherein the grip surface of the handle e-activation -surface of the

punp, and the vacuum deactivation surface of the vacuum deactivator are in

a proxinity sucBsthatrha fghinateuReRBRIREIGAB O ﬂélhgtasvHEJu%?e the

activation surface, and the vacuum deactivati on sur ac aneously."' 35
19 34. The E@E&IPreudel#haseeonsldppgituginaterd of B handieertiosite the firsicuum

deacti vati on,n?ffu(flﬁgeenﬂ%fp&s}%ahagned at a first |ongitudinal end of the
handl e. 24/0972002 35. The fetal vacuum extractor of Caim 34, further

conprising a vacuum 5 gauge provided at a second | ongitudinal end of the

handle opposite she sk A SHALORLGREL the handle. 36 A fetal

vacuum extractor conprising: a vacuum cu A ng a cup portion for
application to a fetaf vaeam cupHeving® cppopnt fooapfimaiiorgtol anfee] head, kise

dert T2 cup clBGn LG USROG A bk DELGSIMASHARAT, .
f et al head when lpsifatr cemadtingdhpfehesdtheicupiportiohatractpredshetirtbar thetlipe | i ps ;
S ten 9 o LOGERBSR KB L MR ek LR RSP Bule gh o o107 2
t he handl e for ndwsbesthakjpst dm(etohmguu linares3e ti@ntlameter of the cup portion by at
least 10%;
15 a handle connected to the vacuum cup, the handle including a grip
surface, the handle for maneuvering the vacuum cup; and
a vacuum pump defining a vacuum chamber fluidly couplable to the
cup chamber,
wherein the vacuum pump includes an activation surface for creating a
20 vacuum in the vacuum chamber,
wherein the grip surface of the handle and the activation surface of the
pump are in a proximity such that a single human hand can grasp both the grip

surface and the activation surface simultaneously.

25 37.  The fetal vacuum cup of Claim 36, wherein the cup portion has a wall
having a ridge region composed of a material having an elasticity of from shore A 20
durometers to shore A 80 durometers, the material having a maximum thickness of

0.050 inches or less.

30 38.  The fetal vacuum cup of Claim 37, wherein the maximum thickness is

0.025 inches or less.



a vacuum punp defining a vacuum chanber fluidly couplable to the cup
chamber,” wherein the vacuum punp includes an activation surface for
creating a 20 vacuumin the vacuum chanber, wherein the grip surface of
the handl e and the activation surface of the punp are in a proximty such
that a single human hand can grasp both the grip surface and 24&9/2002
activation surface sinultaneously. 25 320 The fetal vacuum cup of C aim 36,
wherein the cup portion has a wall having a ridge regi on conposed of a
mat eri al havi ng 3 el dsfetat vaguuof exfracter séroprsidg:20  duroneters to shore A 80

duroneters, the mater| ' . maxj mum t hi gkness _of . 0. 050 j,nches or

| ess. 30 38. The fet a%%%%%ﬁ%ﬁagl@a apﬁoﬁl%@r&@}pgﬁ%n Eonae% X*WHP

t hi ckness is 0. p@%iondefimimgarcup kbasber] 24/ 09/ 2002 20 39. A fetal vacuum
extractor conpri sing: vacuum cup. having a cu rtion for. appljcation to
a fetus, the cup por?i%%Ih %Ig?rﬂ’?f’tﬁgtoa Sdﬁgﬁ%ﬂﬁgf&qﬁnﬂgdﬂ?lﬁd@gﬁr@@t ed to the
vacuum cfip, the hafutbehe haddieforgnacavering the vdeufacap; 4dde handl e fOL ”
maneuveri ng the vacuum cup; and acuum pu defining a va m chanber
fluidly couplable to ?H@C“p“z*}hlbu‘%g Pg,ao{ﬁ‘S’PgF?hale rba@%?ﬁuﬁ o8¢ udes an
activation surfaecg dhambef,eati ng a vacuumin the vacuum chanber, 10 wherein
the grip surface of the handle and the activation surface of the punp are
in a proxinity such twg?regl F NRTUIHRHIBIN (NG ENES amprtiypEAhswEch fenracaing 3
surface and the dghimnahitvauihasemsédrul t aneously;, and wherein conpressi on

of the tivation surfgce_ of the vacuum punp . towards the grip surface of
the handPe reduces th¥hersindhe sup setaceioh dhehnadigmnd the aotyatr sur ¢ ofitheet al

vacuum ext r act or iRl iff a pPoximity such that a single human hand can grasp both the grip
surface and the activation surface simultaneously, and
wherein compression of the activation surface of the vacuum pump
towards the grip surface of the handle reduces the volume within the vacuum

15 chamber.

40. A fetal vacuum extractor comprising:
a vacuum cup having a cup portion for application to a fetus, the cup
portion defining a cup chamber;
20 a handle connected to the vacuum cup, the handle including a grip
surface, the handle for maneuvering the vacuum cup;
a filter disposed in the cup portion for preventing liquids and debris
from entering the handle; and
a vacuum pump defining a vacuum chamber fluidly couplable to the
25 cup chamber, ’
wherein the vacuum pump includes an activation surface for créating a
vacuum in the vacuum chamber, and
wherein the grip surface of the handle and the activation surface of the
pump are in a proximity such that a single human hand can grasp both the grip

30 surface and the activation surface simultaneously.



a vacuum cup having a cup portion for application to a fetus, the cup
portion defining a cup chanber; 20 a handl e connected to the vacuum cup,
the handle including a grip surface, the handle for maneuvering the vacuum
cup; a filter disposed in the cup portion for preventing liquids and debris
fromentering the handle; and a vacuum punp defining a vacuum CH&ARO02
fluidly couplable to the 25 cup chanben; wherein the vacuum punp incl udes
an activation surface for creating a vacuumin the vacuum chanber, and
wherein the gripd4durf @cttaivativen drardios camgdritihge activation surface of the
punp are in a proximty such thl?t .a singl e_hu%tran hland can grasp both the
grip 30 surface and ?ﬁ’éaﬁﬁ? PURER VU & EHH RRTEOR [On3pplbien & ¢ ictysq thsgupoo2 21
41. A fetal vacugonextdefiiingfa c@p®RimBéNg: a vacuum cup having a cup portion
for application to a fgtu , the cyp _portion definiqr'r}]g a cup. chanber; a
handl e connected to t ASAVHEGOMACEP o thee aputma cwpsithichandlengeladigeiagrips sur f ace,
the handbe for NBRE¢ehE REndIE Cor\iRILR: GigRhe M QBCAM punp defining a
vacuum chanber fluidly couplable to the™ cup chanber, wherein the vacuum
punp i ncl udes an acti 9B BYRP defaningp veewim chagnbgr flyigbuconplable teshgacuum
chanber, 10 wher giglcHahfbedlr i p surface of the handle and the activation
surface of the punp are in a proximty such that a single human hand can
grasp both the grip ¥herHche yaehunhpump inoludes amagfivafior surficmior aeatingsl y, and
wherein the cup pLtLkGA thevactlaWhahbtd dges disposed along a circunference
of an inner wall of the cup portion, the annular ridges for 15 helping to
hol d t hé0f et us. wherein the grip surface of the handle and the activation surface of the

pump are in a proximity such that a single human hand can grasp both the grip
surface and the activation surface simultaneously, and --
wherein the cup portion has annular ridges disposed along a
circumference of an inner wall of the cup portion, the annular ridges for
15 helping to hold the fetus.



