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and or contain caustic chemcal entities, safety vaI ves are enpl oyed.
Saf ety Val ves are generally conponents that are openabl e upon a command and
cl osablER@bb FHERIANCY upon | oss of the conmmand. Action of this nature is
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val ves have used hédraul ic actuation, which provides a great deal of force

pot ent i @PNEHIURATS ﬁ@E@WXU%V%MQMWEH@@r ce on a piston of the
safety valve. One need sinply lock the hydraulic Iine and the force
remains. More recently however, environnental regulations regarding

hydr aulBACRKIJRG@UOND ndustry safety regulations requiring certain |arge
anounts of hydraulic oil on hand have nmade the use of hydraulic actuators
less favor ed001] In ingigsyaes) wherg duid arer pipet t gthea lg%rle{la/a%meH véheSeconme
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drilling and conpletion I erent types ectric notors
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requiring certain large amounts of hydraulic oil on hand have made the use of hydraulic

actuators less favored.

[0003] Electrically actuated safety valves have become of more interest to many
common industries including but not limited to the drilling and completion industry.
Different types of electric motors including but not limited to linear motors, rotary motors,
etc., have been the subject of increasing interest and have been shown capable of opening a
safety valve and failing safe as the loss of power to the system. Due to power requirements
for electrical actuators, many of these types of actuators while capable of holding a safety
valve open, are not favored. Other devices that rely upon a mechanical interlock arrangement
reduce power consumption but are inherently less “failsafe” as the various configurations
have friction to overcome to disengage and allow closure of the safety valve. The art would
well receive configurations and methods that allow electrically actuated safety valves to be
held open without requiring a large power supply and without suffering the introduction of

unquantifiable frictional forces in the failsafe mode of the safety valve.



[ 0004] An actuator and counterbal ance systemincluding a nonnobile carrier;
a nobile carrier, nmobile relative to the non nobile carrier; and a

count er bavaroa/mya&ttem i n operabl e conmuni cati on with thecwais2éie/oessti er and
configured to counterbal ance | ess than 100 percent of a return force of a

tool ac [:ﬁg[ﬁ}/?/g Qy t he actuator. [ 0005] A nethod for reduci ng power
consu i RYan el ectrical actuator used to actuate a tool includi ng

powering an gh@AtAh GRluatft MR C6untdBYAG 3y SANPRBRAINGOL RnhRPile adaghed to
the actuator; and maintaining the actuator in an actuated position with a

count erthelbikncariely snane haladting ta thohdh mgotekrpaeiiery and a eswterbamce 0@ stosr pent  of

a return force of a conpo t of. the tool actuyated by the actuator.

F0006] At Satop Rt SR s B e nd it R s TARR RS a1 er
a nobi | ®0GRFdeh€sf, a 1¥aRA F&cé 6f atdoY &cthfled PEthRQBARPI | € carrier; a first
portion of a counterbal ance systemin operabl e conmunication with the

mobi | e car ri[8P0HNY nexshed furiedudieg pewpt edisumater in as elachigl agoatgepeshto of a

return f e a.tool a .ed by 2 act [ ar p i of
the - cohfafhatal B E ROYBIAL abetrtief F A, RT3 SGRIHESE b 8B,
force modachedl ¢b liye tabafory ahd padihtading®fthé henaaunine abadcangel pysitiemwith a
[ 0007] A counterbal ance systemincluding a first structure being_ one of

r ecept iSPENERAANGR Y Baying pholding eaprignPllgst Bap A 8P aesent alagr@t fores @ d;
and a sde&gmngﬁtrdfgﬁygogl &‘?ﬁa‘?&i@;ﬂ&e?fzm eggepti ve to a magnetic field or
u | )

configured to produce a nmagnet’ c e one of the first structure and the
second st rudb00d Aeiacgnatan ople catrtabalancaruytent inoluditigt h monmeibilk ecapigert iaon  of
an actuatar systemand the other of the first structure d the second
St ruct UPeP 5 e Tp BOPHI grla 1<y orths o rRthLle PBTEo3 e PREIUatiof CONMRDRRpGS
struct utgeAnd dphibReCANHuSELIR WiE Wbk OHE8 aldQatBekd RE LHthi@bhlhAGt | ve
to one another sufficient to produce a force of |ess than 100 percent of a

ret ur n lesrtban 109 pereand bf acttuatieelyf atthad agoiatedtbyrthe BruEp:; DESCREPTHENIER THE
DRAW N 08] Referri n t,0 e draw n wherein ik l.enent s
e nurbesoudRaR SRETL TR R bR S BT Bk o ity

per speahé ﬁgtvb@wn@fftmoah@ﬁia[dn@a[;ys@&ﬁ,uator for a safety valve having a hold
open configuration as disclosed herein, DETAI LED DESCRI PTI ON ~[0010]
Ref erring t dOR)gut eounterhplapgessystencingbuding: okirst frugiye baingiope oh seceniisciodsed in

s5vi- 4gbugeUer e 3Ry el it o s pma L U R Blin e o
receptive to a magnetic field or configured to produce a magnetic field, one of the first
structure and the second structure being in operative communication with a mobile portion of
an actuator system and the other of the first structure and the second structure being
positionally fixed relative to the actuator, the first structure and the second structure when
brought together being attractive to one another sufficient to produce a force of less than 100

percent of a return force in a tool actuated by the actuator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Referring now to the drawings wherein like elements are numbered alike in
the several Figures:

[0009] Figure 1 is a perspective view of an electrical actuator for a safety valve

having a hold open configuration as disclosed herein.

DETAILED DESCRIPTION
[0010] Referring to Figure 1, an electric actuator 10 similar to that disclosed in U.S.

Patent Application Serial No.: 12/540,931, Attorney Docket No. SSV4-49602-US



(BA00354US), entitled PERVANENT MAGNET LI NEAR MOTOR ACTUATED SAFETY VALVE
AND METHOD fil ed August 13, 2009 (the entirety of the disclosure of which
i s incorpyoavadib@mei n by reference) for a safety val vePC3/uskéwsys48at ed. The
actuator 10 is configured with a nobile carrier 12, which nay be an outer

carrier_as. i)l rate r I carrier_an non i C i 4,

whi ch Q)(gséﬁgﬁn r’Fé‘Flﬁ‘E‘gr Pﬁg}\}[&gﬁﬁm %@%ﬁ gﬂﬁgﬁ%ou&gﬂ é‘gr ﬁacceﬁjg%ﬁb out er
and | N"NAFIERY I'V 81 §EAK RDCOMHTHIOD §ed AubBSPBNI00S (MBIRGIHE oL GXINRRL brer
based upon pernmanent magnet based, |n§uced field based,” coil based or a
conbi navhiomisohcapgratedd heheas by réfarened fpaa sifetyl vatveanilbdiraedt Thpectoameh is
magnet s 1§ ar e c&‘:ri eg. bg car 'i.j(z:\erh'lﬁanVit?i bl e tdue t.o | l'Llust”tglﬁi on of the
carri er°1384sT 31 L NOBUF SHEGY T andhiERimay B & QUF FAHCTY IUAFFASE O IR
coi | s adafrid? Qe raetbnbYioBiles QiFi&ie]14, WHiEH nfag Ybeh idn&ldald&iensSNLtEedOdr Ot H\REr
renote source or a |local source, the sources including batteries,

gener at@friern Thedbusaand dgney fatricas arrronfigpied dalrespend éegageetic enprey woether ar e
Crol aS ¢ . ' oh
ot er et bbrgSRALALE pPRAATE, IBLnbE A BePRRRa SR cBRBhaliy TRYR. 05

I S towafahédee Lpped pidtiglitar embodimedt, pdn@attndwhap@efsi UBR. carried by [AfBiel]12The

actuator disclosed herein includes a counterbal ance system 18 that itself

i ncl udd¥isPlhdpgytopibatration ot thg erpey 17 it BHARPAIFACKY AR CHR e Rararier |

t hat ey bﬁw%ﬂ%‘h r O%rﬁiw\ﬁ]s&frcer%i&ern n éggﬁrfﬁsla%eﬁrc@'afiofh%r RARIL LR n
spaced rel ations ||3)W|t tthe carrier 12 en I n the non actuated position
and i n quroXxical squros, thosbaces wictldingbateaires, ganelaorgheined pourbes ach uat BEC,
position.. %tructure 20 Hay t?e nmount e(ﬁ to the nonnobil e f.glrri.er or a tool
housi nPUEHCSOUBSSi EiConiT G CBHS @ffe CUtHE P86 S MASHEH {15ldE HR & §79USISht ended
stroke QRbichfieiCAbId B ohterdfidn@NGSwhld AP &AL dRMhdSpSARM W@ assHbSERARL | al |y
retaining the carrier 12 in the actuated podsition. The structure 20

conpr i seveird Heruppenmgiiepiner of &k drpriogligiteg confi gurati on or a magnetic

L eSO SR A e B0 SRR T L N b0 1

per mangpEludRaRS18 opEn SRR @E 20DTerf@iveSwidZthel otk @RedihgeRhy BBahLulhhg
structure 20 conprises a magnetic field responsive configuration, it may be

a met alshewapranay be arothgrpshape gideis| positioped ineracedradyigpriinenithhe saemiekd ¢
field RIQAURIATN S IEHUT S0 IR IR0 QF cOia TR AEIRNEND JIRANGHS. OF
one or hore coils Of & c rrpfementarpy magnetic fl'e responsive material is
di sposeduatedgpositiovfll. Ftrichiee Q@midyetie hauntEdto deatdninobilawaeicalbor 2 2odtbuidgay be
magnetic, 22 nmay be magnetic while 24 is responsive, or 22 may be

r espon<ity ePaiieEnaf the Stugives 2@ 1s gyed e Hivylinendedmioke obfecanegiiganty ar e
pr oducty f net i hel r i ] wteqpelarity
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provi déelte stoictira @Of @ngeisto etthve acarapnaic fiddquoduditgutenfigorat@nniremangeetaf t he
carrier, in the actuated pgsition. This W) 2011/019644PCT/ US2010/.044857
enbodi rféei% r‘?/%PPIFSWr%‘E@BW&OEt ﬁBﬁ@é’fPl gireend g érecsémf‘ﬁ% L HHBEINERE L iher e
only ongadetidZeRt itdflay Be Eé&?d!é‘(l by 8n@br MofegNRlahéntih&nbes or one or bR Ebild t 1S
to be appreciated that the hold open force "contributes" to the maintenance
of the Zar r leranj gmbotbmdets wiheisethepyictiro 20 Femprises peeidegnetsd figldrotspedfsive

suf fi el MRank tide, 6 ThOLAL A NG ALEST et SN Ul Y A3GE AL el oo

posi ti on. gt el altdr Maf iyt the "hoﬁd opeh foOrce geherated a WERY

st ruct ungnéfic fieRr ReeMisy bt@ﬁﬁurb@arbomsﬁ%rcﬁﬁrﬂr bre phEmdrRhUmAg s 6€0@f 0@ t 00l
actuated by the actuator. This is in order to ensure failsafe operation of
a t ool Taeregatesr @ preplpyertaphmagnetic Sigldoegpapsive aatqrinl srdEspospbet aneand of thee

per cent t rn.f I t i eat er
Phan abanrers: SaF ot -39 18 2% iy UCia e 21 BE) S5 ReNR B 24 1Y

parti cubgonenbadi22aniy baireaporsivetidledBvisaragaeti¢. hearugabbditber wiidre &othi 22e
force of the magnets 22 and 24 (or responsive structures,%e shoul d he set at
a per ceRfdgeroprogustste sy imaggeielieldndBietie cBenER & by opPryle R HySech that ¢ he
tool ishd sah&lohe VAbME: TIREARRURE FSRE LAY Whé bs W?l_l%ﬂ?vi(ﬁee& HERirde¥ e go (el |
known to ‘one of skill in the art). The power spring wll have a spring rate
desi gnaedrnant @ contfibutet toe npanttnapod af thal eaerieiFd2 mate eftuded qesgioon, Taiy ound
nunber of 200 pounds is contenplated. The attractive force of magnets 22
and 24 (or responsive structures) nust be a percentage of 200 pounds. The
greater the percentage, the less power is required in the linear notor to
maintain the carrier in the actuated sition because the less of the force
of the spring is transmtted to the carrier. If the force of the magnets 22
and 24 (or responsive structures) is set to 180 pounds, then there is 20
pounds of spring force that is transmtted to the carrier 12. The anount of

e .



[0015] While an enbodi ment is shown and described using magnetic field
produci ng structures on both sides of a gap in the nonactuated position, it
is to be wppoaoiiadsed that a magnetic field produci ng st Patiuse@onmsshe si de
of the gap, i.e. 22 or 24 and sinply a magnetic field responsive nmateri al

such as iron, steel, etc. at the other of 22 or 24 w || rk simil but
Wi th pr%‘&l?ﬁ@?ﬁﬁﬂlﬁ?r‘?&g APGPREEr %gﬁn%né%sﬁwi%mﬁwrﬁwﬁgﬁe@ 0%% ence
i N appeanans grodid Mot alnsblié fe. to illustrate these enbodiments as well.

f th

[0016] In all of the enbodi nents described above, the actuator itself is
requi red to [Pehdilh iacto \pe tpprecipiedr that Hbee ponld i epenoforcdre “coatributesT o@d ter om

the tool .being actyated.that ,is not, s or.ted t he.count er bal ance. system
|- anotRERCBRs R ittt siebgt RBEROa D ot FRMRGRY S Pffiefte

| oad buhadi@d® @ malitaih e toA6r inhat AWUhcuRbDPoNISE Siafedaalfepia@dQ] AE hold
enbodi nent) be borne by the actuator will be borne by a failsafe

conf i guiban ifeise genarsfed awith strbeipenierepmsenta fase raorl OReprasat af the et ©reso

dor mant . i dj hers. .or i) ks | t into
L S R T g

bal ancecafatedh@erebl uch hoadafdmatalive. Matons uppadireehtbihet feecehupetdfanalreturn
characteristics of the counterbal ance system as descri bed above. Using the
same f dPEE Helthbyrtie gauderhplaues syskan doaishisr phanarhont Jy Jeesenbio 1ot shasnd¥hi ment
wil | hgjegcegigo | bs and a specifically activated coil or one of the coils as
noted above will hold greater than 20 pounds, i.e. the bal ance of the | oad.
Since all of[00hY Howaehchf partieulpowerbodimantgini s/hghpper tedce nvillhbs weethothenent ,

there is no need to. continue ower the actuator. The failsafe function
i T1 @ GRS ripeal Tl T BHEIE: Pacilo ¢ He SrEotH GraBiutres) shams drostidhent
wher e tRecaRYBLER PALANGR o DnRRhERNE Me B NES: Rasgl, ifake aRditd Qral vark]
woul d be necéessary, but where a coil is already a part of the

count erthapawetespring wil bgdhsidire dewicsi(wpll ynomik ¢o ot kol in Gered.af’be gower onger
hol di ng, f.orc 1&}0 mat ch or exceed the.tr ettFlrn f.orﬁe. 1I n Eddi ti og .1t ds

al ways BOIEMEY B3 RlINg &I HCPIRECE IR dd S PANE PR ERY S bR FHUPLEP SRR i n
the preavicaus nembedbNBIU Seundh el EortéiplaRunTichalratice 6:06 O mdagnbeoessarid y

| ess than 100 percent of the return force and add another coil that is

fai | safl@r gsponssvecHRICiuges st Be grisvieatngs of 208 ipenedst oFcegedfehBledPer¢satagsy t i on
of the I o rfi i

repr oodi ST BR Gl pfed 19 Mteek AR EPSIARAR A RRR ' I oot positon o,
Wi | e reedise kel 1o diemfindesohdwe esphieg s shasmmittadtb deseitidedf thodité oatlicons
and substitutjons may be nade thereto w thout departing fromthe spirit and

scope JPAENRE ARt (OR resRRRBYTtIGIUTES) it s6t &0 {80 BRHINGAdBEE thsEsis t2aroupfheof

presentg hﬁg/ g8tk QRatNRSrRES deSCihk Rad Y1 ey Ofanddul M ot 'b@@vimo fnaRQuiRRA «
linmtatifon® WO 2011/ 019644PCT/) US2010/ 044857 CLAIMS 1. PAN actuator and

count erha@htincéedipstrempEowpains bthgr clactmonlipobiskeé coafiguratian ia pladeideed oalyrbeer ,

nobile relative to the_pon ile carrier; a, count er bal ance

oyot em PGS SN AORE KB PR fofi) o pfe A GOUTRPE Blied € o
count erRARN¢R R Swert M3N inl BRcPENEaMo B uAdr @b that ML Ry RIihAicho2b0 p6idet ed
by the actuator. 2An actuator and counterbal ance systemas clainmed in claim

1 wher giower kpringoenmmgid &l rot deterdedite be domipng sesnyawangnets ifteaded torbsdneiehy
struct uremgf)si tioned in spaced relationship to the nobile carrier when the
|

act uat of 1§ Arfiact uat ed and a proxi mate relationship to the nobile carrier

when the act[gatfqrBdcauahélddi@erbalance system holds only a portion of the load of a power
spring or other return device, failsafe considerations with respect to the counterbalance
system are addressed as the counterbalance system itself cannot maintain the carrier 12 in the
actuated position but will require power applied to the actuator. Power required by the
actuator in this system is significantly lower than it would be in similar systems without the
counterbalance system. This is because of the direct reduction of load on the actuator due to
the counterbalance. In one embodiment, power consumption will fall from 200 watts to 50

watts or even 20 watts in some iterations due to the counterbalance system. No power is



3An actuator and counterbal ance systemas clainmed in claim1 wherein the
count er bal ance system conpri ses a nagnet field producing structure

posi ti onewoaptian@ad of the nobile carrier. 4An actuat oPCarub2@o0ntssT bal ance
systemas clained in claim2 wherein the magnetic field producing structure
conprises one or r r mnent nets. 5An actuator and counterbal ance
syst em"™§§ET P/rPéBang?fF 8? Sy SN{RRAHICH YRS Rtsh ’feclsff}oe’fn&&iiﬂ“b%ﬁé?%e@?%cture
conpri qg@reﬁxlagii@?ﬁgrQ{aﬁ@]ﬁ%gﬁcm@g@gﬁon@m actuator and counterbal ance system
as claimed in claim2 wherein the nmagnetic field producing structure is one

or nore coi|[80151ANhderuambpdiarmdt solinweradpd|dasrribed ysing magseted feldgdodusing ai m 3
R T ]
cl ai m 3nydieti€ribldi#€ducing structure on one side of the gap, i.e. 22 or 24 and simply a magnetic

field responsive material such as iron, steel, etc. at the other of 22 or 24 will work similarly

but with proportionally less force. Since schematically there is no difference in appearance,

Figure 1 suffices to illustrate these embodiments as well.

[0016] In all of the embodiments described above, the actuator itself is required to
remain active to support the portion of the return load from the tool being actuated that is not
supported by the counterbalance system. In another embodiment however, the counter
balance will hold all of the load but the part of the load that would otherwise (in a foregoing
embodiment) be borne by the actuator will be borne by a failsafe configuration of the
counterbalance. The actuator may be allowed to go dormant. In this embodiment, the same
or another coil is incorporated into the counterbalance system at 22 or 24, or both, the coil
supporting the balance of the return load that is not supported by the functional characteristics
of the counterbalance system as described above. Using the same force numbers used above,
the counterbalance system of this embodiment will hold 180 lbs and a specifically activated
coil or one of the coils as noted above will hold greater than 20 pounds, i.e. the balance of the
load. Since all of the load of the power spring is supported in this embodiment, there is no
need to continue to power the actuator. The failsafe function will be electrically transferred
to the electromagnet. In an embodiment where the counterbalance is permanent magnet
based, an additional coil would be necessary, but where a coil is already a part of the
counterbalance, it is possible to simply make that coil generate a stronger holding force to
match or exceed the return force. In addition, it is always possible to maintain the same coils
and their configuration as in the previous embodiments, where the counterbalance force is
necessarily less than 100 percent of the return force and add another coil that is failsafe and is
configured to provide sufficient force to hold the portion of the return force not held by the
counterbalance portion. The representation of Figure 1 applies to this embodiment as well.

[0017] While preferred embodiments have been shown and described, modifications
and substitutions may be made thereto without departing from the spirit and scope of the
invention. Accordingly, it is to be understood that the present invention has been described

by way of illustrations and not limitation.



magnet i

c field producing structure conprises a single permnent magnet.

actuator and counterbal ance systemas clained in claim3 wherein the

magnet i

count er bal ance systemas clainmed in claim1l wherein the counter bal ance

c Woebd/ps@duci ng structure is one or nore coil sPCI0AR01QOY488T OF

systenubzﬁﬁﬁgnted to the nonnobile carrier. 11An actuator and
count er e systemas clained in claiml1l wherein the counterbal ance
system

return

'Slgr@@E&ﬁat&hﬁﬂ @Q%}bafa%c%%s@&moﬁpﬁmhgss than 100 percent of a
force of the tool actuated by the actuator. WO

2011/ 019644 RCWno®DiE 0A0KAE857 12A net hod for redu0|ng power consunption
an el ectrical agﬁuator gq Q act ual qgi %lng
a mobile carrier, mobile relative to the IlOIl mobiie carr1 T, an

a counterbalance system in operable communication with the mobile carrier and
configured to counterbalance less than 100 percent of a return force of a tool actuated by the
actuator.

2 An actuator and counterbalance system as claimed in claim 1 wherein the
counterbalance system comprises a magnet field producing structure positioned in spaced
relationship to the mobile carrier when the actuator is unactuated and a proximate
relationship to the mobile carrier when the actuator is actuated.

3 An actuator and counterbalance system as claimed in claim 1 wherein the
counterbalance system comprises a magnet field producing structure positioned at an end of
the mobile carrier.

4 An actuator and counterbalance system as claimed in claim 2 wherein the
magnetic field producing structure comprises one or more permanent magnets.

5 An actuator and counterbalance system as claimed in claim 2 wherein the
magnetic field producing structure comprises a single permanent magnet.

6 An actuator and counterbalance system as claimed in claim 2 wherein the
magnetic field producing structure is one or more coils.

7 An actuator and counterbalance system as claimed in claim 3 wherein the
magnetic field producing structure comprises one or more permanent magnets.

8 An actuator and counterbalance system as claimed in claim 3 wherein the
magnetic field producing structure comprises a single permanent magnet.

9 An actuator and counterbalance system as claimed in claim 3 wherein the
magnetic field producing structure is one or more coils.

10 An actuator and counterbalance system as claimed in claim 1 wherein the
counter balance system is mounted to the nonmobile carrier.

11 An actuator and counterbalance system as claimed in claim 1 wherein the
counterbalance system is greater than about 75 percent and less than 100 percent of a return

force of the tool actuated by the actuator.
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powering an el ectrical actuator; noving a conponent of a tool attached to
the actuator; and mai ntai ning the actuator in an actuated position
wi th a cowmoterimab@mce system having a hol di ng capacity eCThisssonnss7 100
percent of a return force of a conponent of the tool actuated by the
actuator. 13. An actuator and counterbal ance system conprising: a nonnobile
carrier; a nobile carrier, nobile relative to the non nobile carrier;

a first portjon of rﬁ’etﬁ&ﬁﬁr%@@diﬁg‘%@w&y%rﬁﬁhbﬂo&@ﬁ%ﬁ@l&t&&ﬁﬁ&ﬂht@@hbéﬁ‘tow th
the nobile carrier and configured to counterbal ance | ess than 100 percent
of a rectmte § ooteonyfrisang; ool actuated by the actuator; and a second
portion of the count e{b Iaﬂc? %élstem configured to hold the bal ance of the
return forcdNSt"RENE eﬁ@”ﬁ‘ EM4'Yst portion of the counterbal ance system
14. A count ehbah@nesmpyisin€ bt £ ¥Pht&hBDio the actuatdr;fahiSt structure being one
of receptive to a magnetic field or configured to produce a magnetic field,;

and a BEa@HINS theuetuare iben ngtuaiee pesitieodpitd veuntasbalanaegnetemchaving d or
conf i gur ﬁé’ld}n‘;g & 8§PC8f %sg‘%%eid)(f. Licgldor D06 £dil€ of laf &b HCEU RS t?Qld the
second ‘stTUCEUFE eylng i'n opera PVe- Communi cat | on w th 4 mobi 1 e portron of

an act ugtlatedyyshenatanor.t he other of the first structure and the second
structure being positionally fixed relative to the actuator, the first
structure and-t heMsaduHar androeunigrhalanse Ay B GOMPIItBYet her being attracti ve
to one anot hgfo Stk Chgft. to produce a force of less than 100 percent of a
return force in a tool actuated by the actuator.

a mobile carrier, mobile relative to the non mobile carrier;

a first portion of a counterbalance system in operable communication with the mobile
carrier and configured to counterbalance less than 100 percent of a return force of a tool
actuated by the actuator; and

a second portion of the counterbalance system configured to hold the balance of the
return force not held by the first portion of the counterbalance system.

14. A counterbalance system comprising:

a first structure being one of receptive to a magnetic field or configured to produce a
magnetic field; and

a second structure being one of receptive to a magnetic field or configured to produce
a magnetic field, one of the first structure and the second structure being in operative
communication with a mobile portion of an actuator system and the other of the first structure
and the second structure being positionally fixed relative to the actuator, the first structure
and the second structure when brought together being attractive to one another sufficient to

produce a force of less than 100 percent of a return force in a tool actuated by the actuator.



