W RELESS TATTOO APPLI CATOR CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]
This application is filed as a PCT application claimng the benefit of the
filing d ed States Non-Provisional Applicatio filed
on May 3§k65g&%&@ﬁ) havi ng been assigned serial nunber ?Sﬁ?g%ﬁggge&Vhlch
clalns the benefit of United States Provisional Application for Patent
filed on June 1, 2007, assigned serial nunber 60/932,821, which
applications are |ncorporated hereln by reference. BACKGROUND [ 0002]
Ascertaining the exact historical i nnings of a concept such as body
tattoos is a difficult ta§NU§ELE%%TA OO0 ABBAAKORas clearly shown that it
is certainly not a recent phenonenon. Sone believe that the word tattoo is
derived from conbining the Pol ynesian word "TA" which neans to strike
something with the Tahitian word "TATAU' which neans to mark somnething. The
exi stence of tattoos has been determned to be at |east five thousand years
old. This belief was based on the 1991 discovery of a frozen body on a

European nountai n. ThROSS-RFFERPNOE POrREIATED A PPRICATIONSt 00s. Today,
tattoos are included in the broad spectrum of body art. Body tattoos have
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tattoo such as om Le whose ntire I's covered with eopard SpOt S.
[ 0003] Whatlénitsd Sitzgestlﬁfm P@tvtscmabff\prdheiwefor mteriltsflltd enMay 30129808 apde art. The
typi cal tattoo bearer. S t hrough
the tatt oo, PAREOREHS! “? sse“a "ugb%g? %ﬁchﬁ Jr,}i,gv% b%é if}\?);ft edtted vani ty

not i vat ed Btatss Proligioaal m;f;ﬂeaxidnofnaPﬁemtﬂlabdsmmm IIZDOUh:e;sxgbg:émhamunmeyl e of
the tattoo. LI i se,. person a n he.tattpo is certainly referred
to as a tatqozdéli%\ytli‘glﬂ'?h f‘%‘ﬁﬁt ongarq 1 gg‘iré i""gg eTRIn B 5 ﬁlo)eé‘)tncgrtl sts, the tattoo
artist uses a set of tools or objects to create art where there once was
none. In the tattoo arena, the prgAakgROAMYDt hat is utilized by the tattoo
artist is the tattoo gun. The tattoo gun in the hand of a tattoo artist is
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hand rawer suc o the tatfoo gun becones
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artistic bej
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Polynesian word “TA” which means to strike somethmg w1th the Tahitian word
“TATAU” which means to mark something. The existence of tattoos has been
determined to be at least five thousand years old. This belief was based on the 1991
discovery of a frozen body on a European mountain. The frozen body bore a total of
57 tattoos. Today, tattoos are included in the broad spectrum of body art. Body
tattoos have considerable range from a small flower, initial, etc. to a full-body themed
tattoo such as Tom Leppard whose entire body is covered with leopard spots.

[0003] Whatever is the tattoo of choice, it is clear tattoos are art. The typical tattoo bearer
makes a statement about himself or herself through the tattoo, whether it is politically
motivated, love motivated, vanity motivated or simply an affectionate attachment to the
object or style of the tattoo. Likewise, the person applying the tattoo is certainly
referred to as a tattoo artist.

[0004] As is typical with most artists, the tattoo artist uses a set of tools or objects to create art
where there once was none. In the tattoo arena, the primary took that is utilized by the
tattoo artist is the tattoo gun. The tattoo gun in the hand of a tattoo artist is similar to

the brush in the hand of a painter or a piece of charcoal in the hand of a drawer. As



It is a design that has becone popul ar and accepted in the industry. [0005]
In the formng of a tattoo on skin, one or nore needles carrying a snall
quantity wo 2008a46®4uti | i zed. The needl e penetrates the gkrnLieeswiong a smal |
spot of the ink which will result in the production of the discoloration of
the skin. Repeating this procedure nunerous tines in a particular pattern
with one or nore ink colors of ink will result in the production of a
desired tattoo [0006] In the creation of npbst tattoos, it is required to

insert a nee e |nt hundr eds of ti.nes 0S, even
t housands o'l ilhfdgue @"Bgﬁ"ﬁ'ﬁ’ﬁt eé@fﬂ?l%ﬂi’e%‘tme&@a%‘?rﬁ&o tge taé'tsof) 80'5 g manual | y
insert and e)él;etnbéjbe%wn@s aeedbiidaT thantigiceringt Mies, i i8 nor Werising thkedn ease t he
anount of tine it takes to nake a tattopo, in the past it gaf\s been known to
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with the usgf aQiengn%t R4s BeBOHE h&shidrAng aERbidd | rythelmstr e needl e fromone
| ocation to another. These |ocations are generally a jacent to each other,
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mechani sm has Deen opera ug ge i N power source ] A very
i mpor t ant freﬁntltUnaweqfrodmdeni of t(tlayhswlbtaom ofiths skis. Repaatiag tﬁimgotmilusi st ent
oscillations of the needle ‘%8%} For instance, when a i awi ng the
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frequency. thopRYSdtion\¥R8AedifRd tafdol St s shading in areas of the tattoo t he
needl es generally oscillate at a slower speed. In addition,
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dar ker ski ns, ess or so t pale Ins. In addition, certain | ooks
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appl i cat i orkn@ivnttdr8sel solnedinetl mnhédhhmslhmhdt bsuspathit neddietoascil lhte aipidip V\fll’hequency
has been provided by using.a stabi]jzed voltag our ce that IS f%d to the
tattoo gun th¢ Bisr aMydgingremired & ¢asefully meys ﬁletnﬁ? QIGAMANE IfRtoR AL S [ 0008]

The Currenttreg'@etﬁto'nearecgenéran} 25adRCBIRAGSoths, AHAMhE FeddRIRINIGSR oVl el ess or
nonconnected type arrangenent. However, the typical wireless tattoo

mechani sns continuadly ﬁ@ﬂkfétlsedp@tlem wreil thecsbsxmtisatﬁpmatf yhedatigois repgodiced olnnuch
extra wei ghthe fia%?‘,lt'llng Uﬁg o'f the@fhnism has been operated with a plugged in power source.

[0007] A very important feature of modern day tattoo guns is maintaining consistent
oscillations of the needle(s). For instance, when an artist is drawing the lines or
outlining the tattoo, the needle(s) oscillate at a first frequency. However, when the
artist is shading in areas of the tattoo, the needles generally oscillate at a slower speed.
In addition, in many circumstances the depth or range of needle motion is varied. For
instance, the range can be modified to penetrate deeper into the skin for leathery or
darker skins, and less deep for soft pale skins. In addition, certain looks can be
achieved by varying the depth of the ink penetration. Thus, maintaining the oscillation
frequency as well as the motion range of the oscillation is important to the artist to
enable consistency in the application of the ink and control. In the past, the oscillation
frequency has been provided by using a stabilized voltage source that is fed to the

tattoo gun from an external voltage supply through one or more wires.



artist having to o struggle while creating a tattoo or experiencing
fatigue. There are nunerous problenms wth existing wireless tattoo

appl i cat og®-2008Pfa63o8st ance, enpl oyi ng i nefficient volt ageceamsssioes
technol ogy has resulted in using oversized batteries and hence, resulting

in too nuch extra weight in the tattoo gun. In addition, the |ack of

uni versal conpatibility has resulted in creating a sanitation issue in that
a voltage controller which is used with a possibly infected gl ove may be
used nunerous tines throughout the process of a tattoo. Another issue that
i s pr{6eeslt The cuirentpemdratianfofitdttpoamachinss gimaiieswardsarrieglesneeNthat can ef f ect
the operation o
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perspective, as well as provide a sanitary environment for both the arti st
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BRIEF SUMMARY

[0010] The present invention is directed towards various aspects, features and embodiments of
a wireless tattoo applicator. In general, an exemplary embodiment of the present
invention is a wireless, cordless or non-tethered tattooing apparatus that employs the
use of batteries and a stable voltage regulator to provide a stable control of the
operation of the tattoo applicator. More specifically, one embodiment includes a user
interface that enables an artist to set a desired reciprocation frequency for the needle
movement of the tattoo applicator. The selected setting is used to generate a particular
voltage from the voltage regulator that in turn, controls the frequency of the needle
reciprocations. In another embodiment of the invention, the tattoo applicator includes
a wireless receiver through which it can receive operational commands. A remote
transmitter can then send operational commands to the wireless tattoo applicator to

control the operation of the applicator. For instance, a foot pedal may be used to



command indicative of the selected frequency and then be transmtted to the
tattoo applicator and the applicator can adjust its settings accordingly.
[001 1] M=oi20ess146@ehni ques are enpl oyed in enbodi nents eCTahmogomsant
invention to help reduce battery consunption and thereby increase the
charge life of the batteries running the tattoo applicator. One technique
enpl oys a synchroni zation protocol that periodically transmts an on
command to the tattoo applicator untiI the artist actuates a svvitch to have
an of f command sent. Further, suc %bﬁgl ment . udes a soft

al gor i t hm JFegR5 5 tEansRiSsioR Ghen Wh%r §)g“ ‘feS‘Fpt‘toﬂé’ HWS%%WWH’ an then

resets a w@&@hdﬁ)gltﬁermm%me&lpam@ﬂhg%mmheSanbeeppn@@r ohbr bffe on conmmand
is not received in a desired tinme period, the tattoo applicator can
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power off requests not her t i que that can be enployed is the
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i nstance, tyRh@iadiytRhtARs APE ESRh S0 RROaflod SHpREAY: &iﬁll RRVBMst hQustBye t he
armat ure downward"too early in the pendul um sw ng. enbodi nent s
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THE SEVERAlof We@@tmagfmdﬁcDﬁpWrN@sed to creating the reciprocating motion of the
armature. For instance, rather then triggering the application of current or excitement
of the coils based on the armature closing the contacts with the circuit, embodiments of
the present invention can capitalize on pendulum motion technology to reduce the
energy required to move the armature. - For instance, typical tattoo applicators begin to
provide power to move the armature downward too early in the pendulum swing. In
embodiments incorporating this aspect of the invention, an algorithm is used to more
accurately assess when the armature has crested the end of a swing and momentum is
starting in the other direction. At this point, power is applied to assist in the motion.

[0013] In addition, embodiments of the invention may employ the use of a spring to help
absorb energy during the down swing of the armature and release this energy back in
the up swing of the armature. Advantageously, this aspect of the present invention
operates to reduce power consumption and prolongs the life of the tattoo applicator by

reducing mechanical stress.



[0015] FIG 1 is a perspective view of a tattoo gun incorporating various
features and aspects of the present invention. [0016] FIG 2 is a side view
el evat i onwofodsmas@abodi nent illustrated in FIG 1. [O0OlPrTRLIB0s/B0o7® a top

view el evation of the enbodinent illustrated in FIG 1. [0018] FIG 4Ais a
front view elevation of the enbodinent illustrated in FIG 1. [0019] FIG
4B is a back view elevation of the enbodinent illustrated in FIG 1. [0020]

FIG 5 is a perspective view of one enbodi nent of the frame 116 of the
driv enphly 104. [0021 |G 6 is Jow di.agramil.l ust.rating the

oper ipﬁﬁﬁam? B ‘Blferé‘fpeée?bgﬁﬁ“f?é Apd BWE?‘Ii'é‘e'btP QEg‘%tprqsﬁ'?}érh‘fef‘é?P 4s "g)é%cr i bed
above in copfyBsstiiey iWitdYetdie®deskribtiod #42Rstfate@ in thel fizugesper specti ve vi ew of
an exenplary battery charger and renote transmtter that can be used with

vari ous enbodi ments of the present invention. DETAILED DESCRI PTI ON OF
EVBODI MENTS OFBRHEHE DESERIATINN Qb ZBIE STNERAESNERWVS QU diiil BRAVMRNGe| | as

features and aspects thereof, is directed towards providing a wreless,
cor dI[68E5]orFlGohist eepenspreetivetva¢w oba tagpd geraingorporatiggimariaus featurey andtaspects

application of tattoos. Mre specifically, an enbodi nent of the present
i nventi on iHEFUIEENGPEAY By v powered tattoo gun that includes a stable

vol t gge16]equiGat & a dilkatiewlevstdsh dfahcanbodaherithifustaed in BIG.Nng or reci procating
frequency of the needle asse,nblﬁ and t hat Cii‘lfr} be set I&t vari ous settings
f 8

or dPPHAr G- f isigrmevedevanp phibe eabpdimenbiliustited RE O nbention is a

wi r el ggg1andGbai &4 oRRAEAL R RA DI e vdtinYéht ARSLATRI 4 fIGAY. can receive a
plurality of brands and styles of tattoo gun pen tubes and control the

app! i[68t9]orF16f 4B ika back diswelexptiohef heedibedimpabiiybtyatest inthe. ben tubes in a

st abl n : e inventiyv ect .t ' t ' rious
crbodD YT 10; 5 FEpeiheEMle Wiy SRR dndodfhert 8RR Rl RS BPHIZ R0 AOERONE ' Coves
power by codgeratively working with the nechani cal nonentum of the device

to s attery.drai nagge. ot her inventive aspect that can be i ncorporated
i nt oa[éggﬁqoﬁaeﬁf?&dﬁ%ﬁﬁ‘gra& 1 Fféa“ﬁgéléee‘merqt‘ﬂ(}aérﬂegﬁﬂ}‘?"se"é Oélﬂﬁ?ﬂﬁgﬁpepr ot ocol
that oper atR&chnPBh al@bribdatbbad in@njaHEoMEifh FIGS. $-500t in use but, that
also alleviates the risk of false shut-offs during operation. [0024] To
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0023] The present invention, as well as features and aspects thereof, is directed towards
providing a wireless, cordless or non-tethered tattoo applicator or gun for use in the
application of tattoos. More specifically, an embodiment of the present invention
includes a battery powered tattoo gun that includes a stable voltage regulator that is
used to control the oscillating or reciprocating frequency of the needle assembly and
that can be set at various settings for differing frequencies. Another embodiment of the
invention is a wireless and battery operated pen tube drive assembly that can receive a
plurality of brands and styles of tattoo gun pen tubes and control the application of ink
by driving the needle assembly of the pen tubes in a stable manner. One inventive
aspect that can be incorporated into various embodiments of the present invention is a
power saving technique that saves power by cooperatively working with the
mechanical momentum of the device to save battery drainage. Another inventive

aspect that can be incorporated into various embodiments of the present invention is a



utilize a wireless transmtter to send on and off signals to the wirel ess
tattoo gun. Advantageously, this aspect of the present invention allows the

Wi rel ess wabh@osgiey to be powered down during non-use techglfogenssy ve
power, to free-up the artists' hand fromhaving to turn the gun on and off,

and for safety and sanitation purposes. For instance, in one enbodi nent of
the invention a foot pedal may be used to turn the wireless tattoo gun on
and off. The foot pedal can toggle an on/off switch vvhi ch either activates

or deactivates a constant IR or RF signal. The foot be ei.ther
directly cofstidaudraiaeal tasgeersifs o &Oé”eEQOW%t*ﬁé%t@oLﬁer %? i ngtebi
transmi tt erfhantloQleNatks 8k Yisk BAfaBRShutVdfes during beeridigged into a Jack
directly integrated into the base unit or wreless (such as IR or RF).
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i nterferenar poalereaeidwa ditihg hasasdtamerpmogmmeotthﬁreemp tied #6ss’thahd oo guns
or other transmtting devices. O%ﬁ Anotgtgr i Qventl ve aspect of the
an Yy ag
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probl ems. [Wiodes laeesun andndefied hafiobpeds] candagale asorlplf sitplbwhitefitBerof t he
present ' nVR Pﬁdt@sg)r\@ellétlv Es g%r%ta?l ﬂ?‘&l KF g'i{éﬂ 8" Thor t a\\llvh OE]Ilth fe follow ng

figures and escriptions assocl at ed erew t e | abels
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per spective vi ew, of tattoo .ncor| var| tures . nd aspects
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i Il ustrat edyirdless($ach is IEHRF)3 Alterdatively, the EY6t bR adr R a barateaunéihadd, ment
illustrated in FIG 1. FIG4A is a front view el evation of t he enbodi nent
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|

i ncludes a pen asse 102 and a drive assenb
[0025] The wireless commumcatlon can be conducted via infrared technology or radio

frequency technology. In either case, another aspect of the present invention is a
synchronization technique and redundancy techniques to alleviate interference between
a wireless tattoo gun and other wireless tattoo guns or other transmitting devices.

[0026] Another inventive aspect of the various embodiments of the invention includes a non-
rotating spring holder. In general, this aspect of the present invention helps to prevent
the spring from being rotated during adjustments and thereby causing alignment
problems.

[0027] These and other aspects, features and embodiments of the present invention will be
more clearly understood in view of the following figures and the descriptions
associated therewith in which like labels represent like elements throughout the several
views.

[0028] FIG. I is a perspective view of a tattoo gun incorporating various features and aspects
of the present invention. FIG. 2 is a side view elevation of the embodiment illustrated

in FIG. 1. FIG. 3 is a top view elevation of the embodiment illustrated in FIG. 1. FIG.



104. The pen assenbly 102 includes a pen tube 106, a barrel 108 and a
needl e assenbly 110. It should be appreciated that reference nunbers, such

as 110 r&fghodsPiairo§OMponent or assenbly and if a letter Pk%/lﬁﬂﬁ?/ﬁ'@%% to the
reference nunber, it refers to a portion, feature, or aspect of the

conponent or assenbly. As such, sone conponents or assenblies only include
reference nunbers with letters appended to identify or accent portions of
features of a conmponent or assenbly but the description will refer to the
conponent or assenbly by sinply using the reference nunber, even if it does
not appear 4dvisiatfenat viewreleviador pihe embodimemio)lustistedrie FG Iy dilFatBds &fidi nent ,

t he pen tuQgev;glgﬁ?zm%?%%n%%dﬂg%n?g%uggg&gﬂrﬁ@ay.I y shaped over a portion of

its surface an n tapering unt end 112. The artist typically
hol d500283 tlaioking agblG. 1,0Be tagtod gird ¢lgintlndesparentasdembly0 B)2sAndial darve mssemhly ot her

witing instrugent. In variQus odi nent s e.pe e | onger or
short er anatoﬁ‘a&ﬁﬁﬁ%asée'ﬁ?a}?f]g#jgﬁfugg%%@%l t{’%%{(%g&tfgrlra liorglgg%gﬁ eéiere, etc) as wel |l
as cont our Sis@mbyar 00 Usstuld RGpprecRtddakit réfe@he: @inbepy, Bgch aBall Oliafe tand

confort. The pen tube 106 includes a holl ow cg}ge@lﬁhr ough whi.ch_a barrel 108

ext ends. THEMpeRent aisseroly pad Hiadsiter asanprfied & Eeneq AYmRes KRR drive

assembly 104, pQ&r Et%ﬁlré RE aQREN &lthel%ﬂoﬁelﬁQPMeﬁﬁly?ﬁs%ﬂgi REmOYSmPInchide t op
113 of the pen tube 166 and into the drive assenbly 104. In addition, the

barrel 108 csxrssemiibesoudy intlude eeferapesrmanbersdvithiptters appeaded loddgpéify aro6. [ 0031]
The barrel i.nel ud . 3 of the
pen tube 1(51%9%55&&0?55%3?33#3%%36%%%8? rﬂé{r g%%?gﬁé@g gﬁtd%(y)(it‘r lp{ﬁ %rét“@g{e{f%ﬁ? of the
pen tube 1Qke coRfnbratror @sseinbbyl hydkmply usigltisvetbrongt pumkeratvenatiit deesanotl | s
tapered on the Ibomerlf.eng% The tapered end of the barrel can receive a
needl e ass@RBIY OY 1! PEEBE8USHe needl e assenbly 110 extends through the

axi alfoy3! 19 aedibdardenbobRnddthepenaibt FO6tiOphoithsbEfg cofindrivalinsiaged
assenbly is coupled to an armature 114 of t (ljri ve assenbly. 104 and a

he
bot t om end CYEUBPALeAS Wifecemdthen tepgsiveoff eadlwY eehél halhedrtist[ 0033] The
drive asseggéi}!allé%%lzdérfﬁé fdg§§%@h [ doAyERJRARY the ?n tu%glef)@%if&tﬁ;eﬁly% coils 118a

and 118b, I'n , Spring tensi'on asse y ,-armature” 114, tube
assenbl y | owitigsestiment 24, vaspusedmbrodinsgnts the pemiibaotay be losigar @r shomer ahdse 130,

°Pe 119,10 i, 08 oA r kBB E Dnd i of) LSRG ccoRlg, o
conpl et el y saffpas & Rciliteeydipping, hbRing dnd @omsse Mieypeh @dbe 106 includes a
hollow core through which a barrel 108 extends. The pen tube 106 is shown as ending
at the surface of the drive assembly 104 whereas the barrel 108 is shown as extending
out of the top 113 of the pen tube 106 and into the drive assembly 104. In addition, the
barrel 108 extends out of the tapered end 112 of the tube pen 106.

[0031] The barrel 108 includes a top end 108a that extends out of the top of the pen tube 106
and a tapered end 108b that extends out of the bottom of the pen tube 106. The barrel
includes a hollowed out, axial radius and is tapered on the lower end. The tapered end
of the barrel can receive a needle assembly 110.

[0032] The needle assembly 110 extends through the axially aligned bore of the barrel and a
top end 110a of the needle assembly is coupled to an armature 114 of the drive
assembly 104 and a bottom end 110b extends out of the tapered end of the barrel.

[0033] The drive assembly 104 includes a frame body 115, a frame plate 116, coils 118a and
118b, spring 120, spring tension assembly 122, armature 114, tube assembly lock



In the illustrated enbodi ment, the pen assenbly 102 is coupled to the drive
assenbly by inserting the top end of the barrel 108a into the tube assenbly
| ock ass I nd the top end of the needl e assenbl h the
bore of ﬁﬁgzg%%%§¥ﬁ108. The tube assenbly | ock assenbly¥f%&9?£&t(ﬁﬁgused to
secure the pen assenbly 102 to the frame 116. In this illustrated

enbodi nent this is acconplished by tightening | ock assenbly screw 124a but,
in other enbodi ments clanps or pressure |evers may al so be used. The needl e
assenbly 110, which may include a single needle or several needles joined

t oget her, iassemuni 24 atrmateneghringyandsstive piptetlR6. base 120, sno® holdes 3B a manner to

all ow the rr]l:?rgﬁllt ?%@Eaﬁ]@g%l:t ¥2§'%ng%§|1§8 %ﬁ%gorﬁljoil ﬁﬁgygrfapé deidag 1 4 L158108.  The

top portio e dass a I nc es an Interface to the
ar mat[0034]1 I¥he pen atsemblyl 102sdan ht edomplettl separate itehi omnthedriveaesembdy lfes a | oop

or band on the end of the needl e assenbl ough | C N end of
the armat ur'@ ! u%?gedbeé"rlioﬂgléﬁﬂ?’ég‘? PSRRI Ytl{)]{'ssc %%{oﬁge grp')vpe?%%ﬁ ated that
the \d/ar i ou$>?m¥iigmato§) el of e é)@frelsmgh idt@_\lﬁﬁ%&dﬁ&s@ﬁﬂy mnatsrembt}elﬂjt o accept
a wide variety of pen types and can be joined tao the arpmatuyr in a

Vari ety of Ao onq oS ecHresEgR | IR e RS Sabe BTy ol ed £o ¢ he
base pl ate t&@@ﬁ%ﬁlﬁp 1dck aSQHM P49 tl{englsécf BEEcUROMY pid BsserhPE @R AGEHr € 114

extends perpendicular to the coils 118 over the top of thé coils. The
spring 120 frams kl6o\ethis Hastaterherobadimant thin i agpemplishedetightendnglopk i ed to t he

spring via the rin ,on as p@@@{ ced on
t he arnatufg$m¥ﬂ£$§%gﬂ%%nﬁﬁﬁnPgmggggéﬁg%%%ghﬁwgga na#&?%g%ﬁﬁmg?ggggrem/or
connect or 138d.anitt rideelefasyeamlyf Tidmwhivk nsgyrinclgdd esisgloneaidsa@rsbyegrali®@dlend t he
connector 138 keep the spring, 120 in plac r e spring and active

plate 126 iSNEf K5°EGn IR ‘éﬂe‘%&]“’t“ﬁgﬂﬁr%ﬁ‘i ?ﬁ@e %gfﬁwgmc%‘glﬁ@@%{}?er %8 and to
the frame body thd RecdictsSMUILEI O ety 24a6 wathin the bixedides. $RbtoplpoRidmlof The

circuit congartnent 128 is used to house the electronics and controls for

the tattoo tganeetiossenly § fadnglpdaes apfinterieceds Herr@aes! lndn B6rllysP¢dcan vary
from enmbodi émtdirﬁé?ltﬁﬁg?rgkﬁfcgtin s t@?oo?)%rﬁan& Bethdehabt e ﬁéé_?lléqfégerﬁtﬁ§cr i bed.

However, in an exenp enbodi ment, the electronics may include a power
suppl y i ncltehiuglywhivh aorarmrpee bat ofshé asatut@ 11hean terinsesthdwHowsvendi sfpuldount ed

;J Ege; r ;Prg Lb%%STE%%%ﬁpa{jf %lge nv%hgs ‘ifé’[‘n%‘)%ﬁ’?g“rﬁ? etgﬁ%g 9}ersrgnrt]tinsvegt%ﬂ'n zRg c%ﬂﬂétggtou nder
accept a wide variety of pen types and can be joined to the armature 114 in a variety of
manners.

[0035] The coils 118a and 118b set on or mounted to the base plate 130 which is coupled to
the frame body 115. The armature 114 extends perpendicular to the coils 118 over the
top of the coils. The spring 120 rests over the armature 114 and when pressure is
applied to the spring via the spring tension assembly 122, a downward force is placed
on the armature. The spring 120 is attached to the armature 114 via screw or connector
138 and the force from the spring tension assembly 122 and the connector 138 keep the
spring 120 in place. Armature spring and active plate 126 is also connected to the
armature 114 via connector 138 and to the frame body 115 via connector 140 and
spring holder 506.

[0036] The circuit compartment 128 is used to house the electronics and controls for the tattoo
gun 100. The specifics of the electronics and controls can vary from embodiment to

embodiment and as such, the details are not described. However, in an exemplary

embodiment, the electronics may include a power supply including one or more



conpartment 128 or other |ocations. [0037] The electronics may al so include
a circuit board having a processor, a mcro-controller, A/D converters, DA

convert engo 266niuEdly out puts, sensor inputs, display dri YeTaL209s/60058% ay 156,
etc. The circuit board and conponents cooperatively provide functionality

that can include an infrared receiver and/or transceiver, or an RF receiver
and/ or transceiver, a battery charging circuit, a display interface, a user
interface including one or nore buttons, dials, potentionmeters or other
adj ustments, a stable voltage regulator circuit, a mcro-controller or
processor, baﬁ@rwarMR Hraeare shewn es heieg monted under the fragegatelil HybWrin8er ri cting a

curr ent 11 oLl b b HIRCHNRASON famd RSN sQRId dRyfixant ages of

using a bat" 0 su ower rou e vo?tage regulator is the
accuracy ofcotrﬂpmmeﬁulzsbnqhmdbtai@es.and frequency An enbodi nent of a tattoo
gun i n ed t.o I‘OVI de r oxi a.99% | i kel ihood th vol t age
I evel[agﬂcﬁp fé’@éif’cgﬂm‘dﬁ BY alyo E‘%E’%Fg Cgﬁggl%(i’?ﬂ%/lé BEAOLETB R BYCrp ﬁer?t%/%i%f’age

bei ng appl i £ doavdriees, ©ORcbMertis! Editlol utputt ahsot ipufss displendyverd, bl remain
substantlally even, in line with the varyi ng vol tage, sett.i nngFThl is a

subst ant i aldispigrid0esient hevrspitRoprdiand ﬁ?fﬁé‘?“e%&%@r%ﬁélﬁ@ra‘”ﬂ% uQ3ppl y can
vary up to lizg%%rt f?lcl%dfhﬁﬁJfﬁré&q}fcel\aé?Qn(ﬂo%ﬁéeﬂe@rﬂr ah REVLENG aRll/oPOVEr can not

be guarante 0039 vol t age regul at or Etperat es to provide a steady
fixed vol t dgesdetvet, hbagérychargimgesireuit.cudisplay inteeface; hosrgfintenfacednghyling sat t er y)

vol tage is Varoéee Q&[?%% 0a;fls tp?])teglg ?x%%t%sr%%r 8&1%; ?(gltls@}gerﬁp% s?a%ﬂ: \t(Ltlzigé Blﬁt gue to

terrperatureo)r regu vil'tage t ctromcs
per f or m r eldiredit, ) raioeh-cmnslletoe prdcgssot, tahd)urﬁ incdrfang iontbe tdsus t1&tforgmoygdimgs speed
or operating characteristics gas the batl{tﬁéx%l’ s being di scharged. Wen the

battery is ¥ ESUIHRE £ SUBent fiom Leying Shape Scuit board or control

ci rcypdsmyt hﬁwfﬂhéd@eamgge%%%sm guhitdrPto subfi§ poakt @R UgH theNditagSRytla@ewn af t er
hatthe b
provi ding a proper warning t attery 1s too low to conti nue

oper ati on. if e4oquracy ofthe réﬁ%"mﬁ Yﬁéﬁqge anddfeequencyupn epbadimeatef Aattemdiit ed to
the frame Kodyq é&éd% {0 fte bR fndidlD 8%?90 BRI GRAS VORAES 1%%1laysp& gpating

filmwhich protects t e Ccir rom corrosion and nakes t e circuit
board resi sma;lMplatyol Sbiigjan atsnfatendegictipn of hanpltage dridg @ppléddo the eohwelt ricity. In

SABISI AFLESROE hE  TERTER I (TR SR
voltage setting. This is a substantial improvement over a main power source where a
power supply can vary up to 10% in a single day, and a consistent frequency or power
can not be guaranteed.

[0039] The voltage regulator operates to provide a steady fixed voltage to the electronic
circuitry even though the supply (battery) voltage is varying (i.e. is decaying over time
and can fluctuate due to temperature). Because of the stable, regulated voltage the
electronics perform reliably and consistently without changing the tattoo gun’s speed
or operating characteristics as the battery is being discharged. When the battery is too
low to adequately power the circuit board or control circuits through the voltage
regulator, the tattoo gun will shut down after providing a proper warning that the
battery is too low to continue operation.

[0040] In one embodiment, the circuit board can be mounted to the frame body 115 of the
tattoo gun 100 and can be covered by a coating film which protects the circuit board
from corrosion and makes the circuit board resistant to liquids/humidity/cleaning

and/or static electricity. In another embodiment, the electrical components 145 and 146



a noi sture and/or corrosion resistant coating to provide a greater life
expectancy of the electrical conponents and to facilitate safe cl eaning of

t he machigg 2!/Fﬂﬁ:,qu,gqui red without the possibility of da%@h??m&/@(ﬁn%

conponents. e coating can be substantially inpervious to urds. [0041] -
The tattoo gun or applicator 100 rmay include an on/off switch 158 which
connect s/ di sconnects the battery(ies) 142 to/fromthe circuitry in the
circuit conpartnment 128. A battery level indicator, such as a series of
LED s and/or an LCD panel or a display 156 can be used show t he expected
remai ni ng @éﬁiﬁl@r%}mpltg@@m!%"afdbﬁstﬂi“‘o‘fﬂ““t ¢iEcuicopipagmenid 28 san Precoyetd $4ld and
contr ol | ed fao Ry AR SHAGiUNeiskt bl Bbrolilles oleBkPlARKbAREYGIRES L he
current frequency setting, status informtion, e%c. It shoul d be

appr eci at ectlachrial edmpvoeggs ard ®ifaglieteSatadgaping ofittephashiieswhidnregutitedt ed i n t he

figures, this is sinply.a n-1i.m i ng_exanpl e-.of the displ r
erbod ment kTGP o dpasice e rBIREY sk b P B
segnent di Spipaysous kdMeids.LCDs, el ectro-illum nescent devices, or the |ike.

[0042] FILG_5 is an expl oded perspectjve view of 0 odi ment of the
inver[b%‘r] tﬂ*gttatmgémaréwlicngﬁmax %'WF&%n%yﬁdwlth§5§%'°gr ane plate 116 of

the drive agaglldschfect<NEpARPREL) 1428b/flofthRRirkdl&PiP@E &M | Nt O vari ous
enbodi ments of the present invention is the use of an extra light frane

body 115 arf@mpartmeninid8plAchasterylleved indinarosi sugh bs @pariepel R sader paLCuch as
for exanpl 11%] I ﬂ{[gqﬁ ' | ass fi ber
and/ or pol gg?%%ﬁg% 12 1!(3’2%?%F%Qse@cﬁ%thg%f«?é&h@id_r&gfgl ng%ré/ﬁffeal ﬁllsuch as one
of the af oradditiohj tbaddplantl 86 tanl ts aatdssadsand mortndd ed ibymrpro@ssingywantoidesplayo have a

simlar weight. or.to he ljghter than the weight of. a co n.two-coil
tattoo appl9 eét‘%fs)r.m “rﬁmélﬂ‘g] %Sith%furfeﬁgt“’fquﬁw Sﬁftg‘tgegitf%mﬁ%maﬁ%r%spl y renmoved
and substi tsHb@d bdapptedatde et AtHough Phiagle stdeamerd dispidy ik Afustatsd hithe ed

enbodi ments_to be_ created. In_addition, decorative face plates can be

mount ed t o figyeess thigne sigiphy & nantEmitingsxpmpleofbisalisdan Otherrmbspiments Pt t ery 142
i s shown ag,hgi pbﬁll- it dhdih AmBIIEleBmiQihd s WLEIN, D.escavi ty
defi ned by ?ﬁgdegﬁvr%y;&%?st eyé‘g}énﬁﬁjﬁo‘%‘y 1@5 ?’6’044}‘%& 61s atlow

di agram i | |lelestroatlimipeschet depesitor tiedikest eps of an enbodi nent of the present

i nver‘[bb&'j 6}-_$IGd§ %scarni el?(%%deag gé{gpeictqvec\ng Yp glgel eomnbovc\iiir%Qnt '(:)k%'invje_ngm ;EQPmi)llel ustrated
clearly shows the frame body 115 and frame plate 116 of the drive assembly 104. One
aspect that can be incorporated into various embodiments of the present invention is
the use of an extra light frame body 115 and/or frame plate 116 comprising light-
weight material such as for example, but not limited to metal, graphite, composites,
glass fiber and/or polycarbonate materials. Using a light-weight material such as one
of the aforementioned materials allows an embodiment of invention to have a similar
weight as or to be lighter than the weight of a common two-coil tattoo applicator. In
addition, the frame plate 116 may be easily removed and substituted with a decorative
plate that allows for customized embodiments to be created. In addition, decorative
face plates can be mounted to the frame plate 116 in other embodiments.

[0043] The battery 142 is shown as being mounted behind the face plate 116 and within a
cavity defined by the surface of the frame body 115.

[0044] FIG. 6 is a flow diagram illustrating the operational steps of an embodiment of the
present invention as described above in conjunction with FIGS. 1-5. The illustrated

flow diagram shows the operations of an artist 600 or a user of an applicator 650, as
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fl ow di agram shows the operations of an artist 600 or a user of an
applicator 650, aswell as the operations or steps of the applicator 650. It

shoul d beygppsse@saied that the steps described are not allyatsasibdess i n all
enbodi ments and all operations of an enbodi nent of the invention. In

addition, the steps do not necessarily have to be perforned in the
illustrated sequence. [0045] Initially, the artist installs 602 the pen
assenbly 102 into the drive assenbly 104 using the tube assenbly | ock
assenbly 124. The artist can then adjust the height 604 by adjusting the
spring t ensvdhasdhe eprndtiong postepsief she appHeaterfIi dtrsbeulil he pprresinted diaf Hieed

embodi ment stl.) %(é\gch{iggd {l'g né ffl I‘%ﬁlﬁ e?liqn ?Hje%%hm}nts%ﬁﬁ gl\fvoé%gn(%i Srfgr? fine

adj ust ment 'screw he nee stroke or the
hei ght or degiodimdnt bhihe ireediian. JIﬂladahrnm,rrms;teps'ﬂmmot egepaokydtavetp e equency of

the needle 110 or , the rate of oscillation or vibration can also be adjusted
606. This fgérf‘?fje‘ﬁ the WUNEAd 3EASICFn the i1l ustrated enbodi ment by changing

t he f[()@%]erlﬁﬁlau§|tﬁ«9atﬁ§ttlld§£l%r6015l4e penadsscebly: 100 Bitchy aHiv@geemBIntiodusing . For
i nstance, in one enbodi ment actuator 154 could be a potenti orret er that is

used to adjtb§EUb?H@eméb‘tlaﬂwsﬁf?"@ldt’léﬁ@qu Ftishiran Hep a@’h‘ﬁdh‘? height 604 9% act uat or
154 may be ARHA th@% u@‘teﬁﬁn&% s‘ﬁé}ﬁﬁl 4985 TR 19&96rﬁ§§s%dﬁnﬁb'ilhﬁﬂﬁted

voltage/freq enc odi nents, additional actuators may be
used such a@nh@dmmbgaamtm?qa&qemdmtmﬁatwlﬁ(hctrtbwﬁm adjusimerirperey, etc.

It wll e e n _so . i entifies a
desired setltasaﬁ% ?Cr‘ﬁs lﬂ)edle?ﬁggﬂg nfe gj‘r%% eegf)alie%e' toroggft%ho(af&m’:t a%lgum ng the
actuat or 1540 dr@ements R G €sipracdtidgiequamn iof te needlé 1 Niayr thacdtaioifostitletiabi |ty
to select a desired se}tl ng,and thén trgqpsmt t.hat _si gnal

to. the
appl i cat or .o @lspde adiugRd PP% nERS i ustmenyjisperformpd, i the | Olb‘aﬂri‘ted a series

of swi t ches/kysdidd® by BlidngingQhe frEffeACSinfachiRiBR 1S4 BRNEI RIS DRfitapedal  may
include a plurality of buttons and an artist can alter the control of the

appl i cat or qostielierasor ingtancecingme eabpaigent aciintadyy cwdtbappp'ﬁgt@metﬁwéatvan ous
but tons wi i, Qlg§, Q{Juaeﬂﬁe VOQQ% e/frk eﬂf hef, aﬁgmgndén%mtﬁent ttngaétl?e?&r Padad

operate as an accel’erator nst transmtting voltage requen I eveI
settings bdseduwh bmcnsthammcrbmemg dxpmlasesd ctmrentNeltigedteqpedalvalupoma}leﬁhe i nk

can be | oade 08 for cation to.the 0 Those skill ed
‘nthe art G S Bl e i trapruist FLeR RS paindBRRE
into a tat t@%e@Uﬂcrhrﬂ@ﬁt%c%eﬂV%’t&lf&vﬂlfbe\&fﬁpt@ﬁafeﬂﬁlaﬂﬁﬁdéhféfenibbﬁmﬁd’n& di pped

into a reservoir of ink or the ink

signal that identifies a desired setting may be transmitted to the applicator rather than
using the actuator 154. For instance, a remote control unit may include the ability to
select a desired setting and then transmit that signal to the applicator. This could be
accomplished via a dial, a roller ball, a series of switches/buttons, etc. For instance, a
remote control foot pedal may include a plurality of buttons and an artist can alter the
control of the applicator (such as the reciprocating frequency) by tapping on the
various buttons with his or her foot. In other embodiments, the foot pedal may operate
as an accelerator constantly transmitting voltage/frequency level settings based on
pressure being applied to the foot pedal.

[0046] The ink can be loaded 608 for application to the client or customer. Those skilled in
the art will be familiar with the various techniques for loading ink into a tattoo gun
including systems in which the needles 110 are dipped into a reservoir of ink or the ink

is automatically released from the pen tube or barrel. Once the applicator is set up in

the manner desired by the artist and/or for the particular situation, the artist can actuate
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is automatically released fromthe pen tube or barrel. Once the applicator
is set up in the manner desired by the artist and/or for the particular

situatio tb@sﬁ% st can actuatethe renote on/off svmtg, ]}%Q)g gﬁtlvate
t he appl r‘gat or (c%gmge it froma sleep node to an awake E%ﬁ O/FOC()) 47] FIG

7 is a perspective view of an exenplary battery charger and renote

transmtter that can be used with various enbodi nents of the present

invention. The battery charger and renote transmtter (also referred to as

a base unit or renote controH}a can in afr ms/co de o t of netal,
foacvrif iy 48

gl ass fi berthadass opeffywishe é“’t”‘F‘I‘F'et ‘cﬁ’r‘?Ff" aRgf ‘Héﬁ%‘é‘ BAVEC[hit PCB
and/or a transkt fong) battery-charging PCB. The base unit 700 includes two

battery charging slot's or r_ecegt acles 702 and 704 for receiving batteries
t o bdOB#Ar ga6- Ak peFeetiverdew ohah ewmplasy bggrashirgyand emaieiiransmarter

respect i vely, e g L8 ISl eambiALAL S FOBr AR iARRuA eicharghng and or

charged. The base unit may b gure to charge only one battery or
mul ti pl e bathbeer @6 ramotehmnsaiter (alsoeefefrédw8s aHase basa@ rempte cnatyolhﬁt@o i ncl ude

a transmtter and/or recelv r for. c tor 100. The
Fr anem osi dRCRECHTBNS GG <Ry el e S8 AR Bef B RRE B i ar ear
RF, audi o, udAltchn h&®2.abade urﬁd R@gﬁﬁﬂ/&awmtmgb&terﬂ' phfgiag @UBodihebase, t he
renote transmtter 700 sinp sends commands tq the applicator, 100 in a

single comﬁwﬁ7@8t"il0c5weaf%leaqeahcharﬁaw)eﬁs or gehRtpCle s AnHERT LriesF%vi de two

way CoMMUNIGALHQNS pe PR 1IED Lhaf; qn&:@é‘tbﬂé%é afld PO inSiBNDRGpKRIivelF0 for
powering the circuitry ff’roma standard 110V or 240V source and an on switch

712 for turwhenghobatteties mhmtfgmigandﬂﬂéaretqh?rga?gcﬁndforfcbﬁrg‘tdjr?her’@sﬁmlft he base
unit. On t h nsm tch 714
oy be 1 nel LS eaR Aatiaf q GRRRTREY GerbRly BPMGRE BlncBel M(ALLAR L L ©
exenpl0a48] erteddsdamiit may dleo Bickide atraagiittatand@r 'rd@ewmefnsnbmmnhmﬁngsvmt ah 610
woul d i ncl ude res e applicator actlv ion swtch 714, [0049] In one
o odi ot P 1RPadut PR iRoLoa giay gt RECle P ukiis oot vat | on
switch 714 1h@1§&lhg faftafed! RENSIAS, WIFY, 80, 1®\Bmemmdw1MAt>¢1thap@bh@at or 100 over
wirel ess communication |ink 722. 1t should be appreci ated that the renote

transmi t t ercmedimensithaisawisEnsmten (@ simphpendoegsraends & tegarlicioy 18har ger .
For instanggy siq %lescgﬂﬁnlﬁlrrc%’igh H‘ﬁg&l%nlﬁb‘%veklﬁxagﬁl@? drh&ddifBits 85 EQ)Q’ldCQW@ foot

pedal that I's pdsitioned proximate to thé operating area” and as such, the
artist can yayemsnmungcatippd. | Trettase agt 700d0¢lades swpiowwehconthdetor 710 for powering

the circuitry from a standard 110V or 240V source and an on switch 712 for turning on
the charging circuitry and/or for turning on the base unit. On the top of the transmitter,
an applicator activation switch 714 may be included along with status indicator 716,
718 and 720. In an exemplary embodiment, the step of actuating the remote on/off
switch 610 would include pressing the applicator activation switch 714.

[0049] In one embodiment of the present invention, actuating the applicator activation switch
714 results in transmitting an ON command to the applicator 100 over wireless
communication link 722. It should be appreciated that the remote transmitter does not
necessarily have to be coupled to a battery charger. For instance, in some
embodiments the transmitter may reside in a foot pedal that is positioned proximate to
the operating area and as such, the artist can press the applicator activation switch 714
with his or her foot thereby keeping both hands free to hold the actuator 650 and

stretch the client’s skin.
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with his or her foot thereby keeping both hands free to hold the actuator
650 and stretch the client's skin.[0050] An enbodi nent of a base unit can
have one wo mw@aenfi the foll ow ng features and/ or functipomaizons/emr3d 005 1]
a) A base unit can be configured to transmt voltage regul ati on/ speed
information to a tattoo applicator via an IR or RF signal. Alternatively a
user can use a voltage regulator dial on the tattoo applicator. The vol tage
regul ator dial can be renpvable fromthe tattoo applicator so that it can
be sterilized. A base unit can be confi %ured tfo e%oéher. sfend t he on signal
sol el§O58, A embgAimgpiiof a baseriitgn have Qs o8 Mprap! the fallgwinefsaiss 28905 ndi cat i on
of the vol tgQ8ichhdiest he receiver/tattoo applicator should run at. [0052] b)
A base unit can be configured such that each tine_any of the corresponding
t at t d80%dpla) Achase unit eanche\conBgurpdtograncmil velitge regwafion{speqdyaformatianie ahase uni t
and both unj - 'OL. . b ' ' (ol wi th that
receiver oﬁ tg&a%hﬁ(\:/ﬁttﬁ‘nﬁ%j‘} H?%t%l; %l I’r?%' \%?t"[é Wug{r/]%}y %I!tu%]éérc §r\}//\,1‘El§rér(=%ll @?ggémchi ne in the
vi cinity, eaegnatbf dinlhen thasmeooapglica®r.sEmdvalggaregelator dlabeay beoenievbdd gnal (On +
vol t age) ile the artist wants to use the voltage r.equl.ator.on e base
i ¢St ndtort s T Rt Spav b RE ey A G LR Shrgfed

synchr oni zegth¥ dehd thetoatsignal R, ioe atnidy- While keridiv thas@sigitdlf algowesmiuppl y i s
turned off (resetting it until turned on and _synchroni zed again). This

faci | it at edndipgiiogsif theyxpltags thatdharsgeiyer/taltro pplicdier %Bﬂpir%ﬁtor s with any of

the Base1uN)taShadk LEP L @%nh?ﬁt@cﬁ fhens fadteime sty GttheorbpBnldaiy it s or any
other wirel éss machinery in the vicinity. A signal transmtted by the base

uni t can bepplictie/tcaivens arepladedisniiciontly tlose foshehase wnivAnd eath wpitsre. recei ver .
As a resul t, aRoy. MRCPINGS: GAf sﬁa%h&%%%fiﬁ\tdmw SR SAY%nd QR h AL
& OO At ed By A M er

i nterferencé. The ’encodi ng can oprocessor within a
base unit RGB atybtioanvilkedess mathigeihable sigilityf dvah ifithebdsa seit issehdisg agbryoni zes

wi th any one of lurality of tatto |.icators. 053] c) A.bhase unit
Whi e char ofng sooslsieafybpdnabdivile G Bt me S AL s PR
"informati aRe bdseuRi BAd not i Sne@NIHE Aftod AsPlicBOAT Aibag uitlstayd Bynichioaked pl ace
when it is safe to do so, and that the chargi ng stops when the battery is

fully char geh a tetieo perdisatonintil sharbasabmie Beveerihnly isdemed atfesstingityaiing
e 0 gy P e R e Gt Sl gy aelnbe
applicators with any of the base units without any interference between other similar
units or any other wireless machinery in the vicinity. A signal transmitted by the base
unit can be encoded after each transmitter is synchronized with a receiver. As a result,
many machines can be operated in the same room without interference. The encoding
can be formulated by a microprocessor within a base unit PCB and can be configured
such that the base unit synchronizes with any one of a plurality of tattoo applicators.
[0053] c¢) A base unit while charging a battery can receive information from the battery’s
‘information’ terminal. This ensures that charging will only take place when it is safe
to do so, and that the charging stops when the battery is fully charged. The base unit
can indicate when each battery is being charged and also indicate when the each battery
is full. This can be achieved via, for example, a series of LED lights or an LCD digital
panel.
[0054] Returning to FIG. 6, while operating in the sleep mode, an exemplary applicator 650

may maintain a background process running or may periodically run a quick check to

see if any events have occurred. For instance, in one embodiment, the applicator 650
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[ 0054] Returning to FIG 6, while operating in the sleep node, an exenplary
applicator 650 may nmmi ntain a background process running or may

peri odi cayhodsileRaui ck check to see if any events have-eaEMoEER73d 0"

i nstance, 1n one enbodi nent, the applicator 650may execute a continuous

| oop that checks for frequency adj ustments, command receptions and wat chdog
timer status. More specifically, the applicator 650 may nonitor the
frequency adjustment actuator 154 and or other controls to determne if an
artist has nodified or adjusted the frequency setting. If a frequency

adj ust |s dee:eteede g sontinupes lopp hat ghegks fesfrewn%ﬁhwg@e% REBANG t he

i nternal I%Qégﬁlgﬁsyanﬁ%agéh@ éﬁﬁér sthills Rk 4 g@&ﬁc&l&tl@%ﬂbl‘n&%%@O Gl may check

to see if an comman een recel ve roma renote transmtter
700. |f an r@dhivothedreuesyadipeineati adEdor kSHenéppd)thetmootrolSBDd@ml@wlf ér an

awake mode g'tsgthand ﬁeoér ﬂusté’c\iath(:?rgol%nﬁ ngmécrf?g fre(%%g?)ﬁledjgﬂtl Jelté}%dt he awake

node i nvol v e recrpr tion app I cator. The

awake node 452, mefap;sl&dtobﬁsmcatnmangbgoromodﬁzﬂyom ingrieal Seqienby tdrang €dnph et es a
circuit path. |In ry enbo h allows. current to

ment, cjiycuit
f1 ow t hr ouciditioa, ‘B‘é%‘é" 'ﬁPtQE @ Umay cheg :S‘hﬁ’ﬁ if e Eﬁg'}“énag%asal?‘ﬁfnf?fgwe hr ough the

active pl atc%slf&ﬁnaIéaﬁot&%r{sﬁﬂ&erfﬁoewmdfs@ugbmmaﬁd BQbletvel BB 6 CRbIBRTichiBE COI | S
to becone el ectromagnetic. The el ectromagnet force operates to pull down

t he rret al aﬁﬁ@@@@ﬁ@eqmwabmmdﬁﬁéfl andeleartize watghdog (W) tederdown by t he
el ect : gr'%%%r\?\gtﬂé akel & erlﬁo"ii é'@ﬁa?'ﬁﬁ'tb{e Peﬂ;fﬁr&ﬁﬁﬁ%%‘{@gf*ﬁmetagglc% sgectrical

conne t he c0| he active pla oken. As a
resul t, theTleI&wake omlgrseintemedl@rmatisgbhdnsmgme@ taatcbontpktesrarmmcune 114 can
spring back rds its rewoseg Siti. needl e

b
assenbl y 11‘6l BeOflf RYSTEPIETY mbediy cgﬁ‘gp%lé?lﬁ”%n%gﬁﬁtto é’gtﬁ%é’ ﬁ]|et es the

circuit patbasdplaieaso, thhﬁgﬁmelosmil& afidhéh@iraugh theaaciil @plere126. and then the
cycle continues to repeat. us, this cycle results in creatjn

reci procat |Cr\’(jfeﬁﬁﬂqvbﬂi‘r‘6¥ghtﬂ?f‘e°%@é&§ §2useSTBEHPNP. to PereTEs eleqirogRgReiisr gfeierrpl ary

enbodi ment ,elééa%nﬁgrmt irsrad b;%t@gf tolpfl d\&@«httﬁaﬁethparﬁ]%rel {2 Uher the G@Htirel | ed
el ectronically. such, rather than the nechani cal action breaking the

circuit andl léamsmlhg dpe/mbprthﬁcelcqtmmagaetwdbtcagbe heoddd assgshdy il 40 descenids h a
sel ected f F e e(i%( truial 9(91916&?011 b&? %Pcifler (gzolillI t1 18 ?r?ds ?a&ﬂ/etprl]a%% Y% is® Level t he

circuit operates t he  col 118. The
frequency OAs 4 tesuit, mige etlémromagpétgc ﬂmhﬁﬁgen &moaétdamfthe hsndtinre lﬂecaqmpoogt i ng
frequency Ot]:ack ?o%va? sﬁ;gsl per'\eva}gusseprcr)ts)ljtl%n lh]é(r)eby-l;gtlrasctl'rtlg Rl% nggdle assembly 110.

Returning to its previous position once again completes the circuit path between the

coils 118 and the active plate 126 and then the cycle continues to repeat. Thus, this

cycle results in creating a reciprocating motion of the needle assembly.

[0056] In another exemplary embodiment, the application of the voltage to the circuit is

controlled electronically. As such, rather than the mechanical action breaking the

circuit and causing reciprocation, a voltage level associated with a selected frequency

is applied to a circuit. Based on the voltage level, the circuit operates to turn on and off

a supply voltage to the coils 118. The frequency of turning the supply voltage on and

off is the reciprocating frequency of the needle assembly 110. This type of

functionality can be achieved in a variety of techniques including use of a 555 timer

such as those available from TEXAS INSTRUMENTS, a capacitor charging and
discharging circuit, a TRIAC circuit, etc.
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functionality can be achieved in a variety of techniques including use of a
555 tinmer such as those avail able from TEXAS | NSTRUMENTS, a capacitor

char gi ng Rpdoskinearging circuit, a TRRAC circuit, etc. Eg@ﬁﬂoogﬁ'&w%

applicator continues by checking to see if an OFF command has been received
662 fromthe renote transmtter 700. If an OFF command is received 662, the
applicator 650 can re-enter the sleep node 664 and clear the watchdog tiner
668 [0058] In an exenpl ary enbodi nent of the invention, a protocol can be

oyed to control the operation of the applicator 650 and thereb¥ reduce
batte[ 957 olda aprlicater cominupniag eheeldng forses Hras Ylfoeniemanddas bprn g ket 66

infrared S'frg)w(lj;e rSndtE Gdndn2 P&“fd@ (?f'anaOﬁec\!én(?t?lﬁndbﬁ réc%%d%ﬁZ thea 5[@)'119&9@1] i S bei ng

recei ved, evi Ce opera wever, such a systemis susceptible to
t enpor ary 660 earrnemsardwesld:ep nisdde ©l6# aod déartthmwauchdt@rnmmé@& path or saturation

of t g Sim | ar se in _an RF bhase u In an
exern Ry bR SrRpRERhye fortuodre bRCEP ot R AR FRY (o The
appl i cat or tHdpetabioh OF thetapplicaRipl6bC atdthe@By ﬂerduwbamety svabemjption. &ppl i cat or. The
applicator (100 then continues to operate é 52 OFF connand iS received
or until alRRAEHABETS H@fiuw%@ﬁﬂn%‘%@l G §lgn s u35d SWRPPR2 dEYIEE- ¢ enot e

transm tt e gk, asL{H@ﬂlgtq(ﬁtl@l‘)\etlﬂg}gc&t@t theliBvidP Bhdratdd. Ofiowd&iet, sBEH LysM ch 714

has been actuated, w begi m periodically transmtting an ON'command. Each
time the apmwmdﬂ@to e porarycigtevrapts dne @bleakmenefdhe ransmagspPinipalt@r 650 cl ear s

O reset's LhG 80 SRHOY A imud IS HBhERTo0 L TSh RishaS8)coRiEN. gt 1f an O

signal is no recel ve Ied typically
be | onger tekanpladyenibedingsht béﬂlwmnﬁdrﬁmmggMBsttﬂhsmhed @\the applivatbr- such as

2 3t t hen th | tor . th f f
he. t ransmiDD b nCHe AR ot tocki g U apptaiers dbr prndser 9 & | on-ang

enter into chhtfusd RePpefghlessAn OFFR oA llsm%BéuSed drhiingil 2GkicAdoghanerbe preceded
by a warning such as a beeping or the flashing of the display 156. However,

if an ON coimeandEviert acewsi $6d@n epmple, theremete tmswﬁtfé@’o@,uw d?tF"‘rﬁ“Béhaéut t hen
can ol so chi Pl o BT R LR PEY Bl el Rnad UM el IhSad QR PE he
wat chdog t itraesmiktag mi@ﬂ‘édommand t Beehajopd the appdicat®b 05T mreistsow @MNeommengr ocat i ng
gg;: |02 a§ f):] € ar?p}éi?%%ra&(aﬁ e%rseqr%%sg g tltl]et %ﬁl}e&%égr?eqe Tge watchgo Ciinqertls Qeq 'such he
that if an ON signal is not received for a specified period of time (which will typically
be longer than the period between transmissions of the ON command — such as 2 or 3
times), then the applicator may assume that it is out of range of the transmitter 700 and
automatically stop the reciprocating action and enter into the sleep mode. In some
embodiments, this action can be preceded by a warning such as a beeping or the
flashing of the display 156. However, if an ON command is received, prior to the
watchdog timer timing out, then the watchdog timer can be cleared or reset.
[0059] Thus, the applicator 650 can also check to see if the watchdog timer has timed out 670.
If the watchdog timer has timed out, the applicator 650 can stop the reciprocating
action (the drive) and re-enter the sleep mode 664. In addition, the applicator can clear
the watchdog timer 668.
[0060] The applicator can continuously flow through the loop checking for frequency
adjustments 652, reception of an ON command 656, reception of an OFF command

662 and a watchdog timer time out 670.
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[ 0060] The applicator can continuously flow through the | oop checking for
frequency adjustnents 652, reception of an ON command 656, reception of an

OFF commage 20624e0%d @ wat chdog timer tine out 670.[ 0061 pbrMdogodoRss
applicator 650 is awake and the needl e assenbly 110 is reciprocating, the

artist can then apply ink to the client 612. Wen the artist needs to stop,
change needl e assenblies, etc, the artist can again actuate the renote
on/off switch 614 to stop the reciprocation of the needl e assenbly 110.
[0062] Various other aspects, functions and features may al so be

i ncor{pesiat ahilathe applichtousSkiviapdkemdt the nfedicrssqbtdy &HY isirepipraeatvg, thEach of the
foll ow ng aspects, functions and f Uk&es | t i t el ves
may be consairtgsg?aé]cfh?rbapr? 'inﬁ\%hhteicv'gmgﬁg‘nen <4 ,t aarrgalrfll'o Sﬁgétgg’gcgrg{‘%ey&r%@gui red in
al | or any aeqhiicsrenr] the aftist tun qpaiaeniatel the ehiotoon/off ©9BA 6 1@rte sepitiodi ment  of

t he present invention inclydes a voltage regulator that is sufficiently

| arge so tﬁ%fi‘prf’?ﬁé‘oaro?ﬂ?t“eﬁ‘ﬁﬁa%'apﬁ’ Y18uchi ng other parts of the applicator

when [8g44Stvdul HfeVRbERI urcBEM Al FeaturEPhay BISS BOFRorpdrakdiidhtocariofe used for
actuating the control 154. In other enbodi nents, the knob may even be

r enoveabl e egtbogdimentsiaf theapiessat igvention; Eaeh offthetplipwingasprete AUnsEenséifodi ment s
of the pre ] i Watel : ! it aior is
enbedded i f}t@e{i rgé,g\égﬁgﬁeg?%@fﬁ?é%&”@gﬁgg%Egﬁs(%‘%%%et‘é?)g:ng%ﬁ? hﬁ?%het ‘vol t age
regul at or rapynds@ecensaoilypeneitaldniaitoo agy drabwliments of the preaeht invengerch an

enbodj t,.a transm ssion signal contrallin he fr . Of

r eci gb@@jt iU e@ﬁ’r?gﬁ’ée P%tﬁ%mef%éa‘wteBt‘%‘Qc'gﬂ%ﬁ cotzlatta%erfegl?lg%égﬂl\%g and then used
to control shifRidh@¢idgomahitane flistdag ansie duehiag deiebpattslofthe Jppleddr vnen

advant age of the present invention is that it is uni grsall agapt able for
use with arliusiingHs oltigs regudator o instangsy p kgph ¢an beps §‘Et“ﬁ§v¥t e 2-4 or

more appl i Gah@sisiser P8RS dhifod il tHe%kndb Hah@lé&h BeAeinBecabl® tNaA T QAHBe
enbodi ments of the present invention allow the artist to easily swap out

pen assenblstesdizechd needl e assenblies and as such, a single gun can easily
2o Lt UL RN L B SR A g ot
corres pondiré@lz{t&ﬁﬁ@‘embédda&&fﬁhbhppslicam. avidb disobabpmecisthe that thsenttagenvent i on
| ncor porat erg utlaetgrhnqg | lg)egi)r/lccg Oor%ﬂa l?rlug atbgsee LEnrltaigsstgzlidt tlg Suc Oan%%%%in?err]l aSynChr oni ze
with as g y P g

transmission signal controlling the frequency of reciprocation can be transmitted to the

applicator, received and then used to control the reciprocation of the needle assembly

110.

[0065] One advantage of the present invention is that it is universally adaptable for use with

any or most pen assemblies. Typically, an artist may use 2-4 or more applicators or

guns for creating a single tattoo. The various embodiments of the present invention

allow the artist to easily swap out pen assemblies and needle assemblies and as such, a

single gun can easily be used. However, many artist may still prefer to use multiple

applicators. In a typical environment, each applicator would need to have a

corresponding remote transmitter. An embodiment of the present invention

incorporates technology to enable the transmitter to adapt and synchronize with as

many tattoo applicators as required for an artist (one at a time). Advantageously, this

feature allows the artist to control multiple applicators from a single transmitter.

[0066] More specifically, when multiple IR or RF controlled devices are used in the same

area, there is the potential for the transmitted signals to interfere with each other. Such
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many tattoo applicators as required for an artist (one at a tine).

Advant ageously, this feature allows the artist to control multiple

appl i cat single transmtter. [0066] More specii n

mul tipl eovlﬁlézgé%g@éont roll ed devices are used in the sa%&g@edg?m%oﬁ%?e is
the potential for the transmtted signals to interfere with each other.
Suchinterference may result in degraded sensitivities and poor range, or
one unit may inadvertently and unintentionally be controlled by the
controller or control signals nmeant foqr .another unit. This problem can be
even nore aygiereateduymsant nusgradedepsiiivities 3nd PRPRraBES. G OBHEHETEY in the same
area and m?l'ia%v%enlﬂg%ﬁd ﬁﬁ)ime'ng&%?lbx SRR By ¥ cohffo®r oREoicdBighads Sever al
features can be i1 nCorporated I nto various enbodi ments of the invention to
prevent t hingcaahi@dr amthayweitt Abismpedtilenican beeveh momeaggyavatechwheo O8Ny sTEarsuch
feature is utm § ar%%gﬁlhroogljaé%tiril fild s fe%rre]: alIl %Q?enc];rt és@'&g tianﬂsl%ge%tdﬂ\%%%t Il@aCh
transmitter Caf i RCFIHE 2 thannare st &t or ané eac'?‘n devite caf be assi gned
t o a uni quer RiFaighals. SEhesideaities gamniihcorpanted intp edriars Redodimentsrof thef

manuf acturing qQr, the deyices.can be adjuysted.on site by the custoner. For
i nstance, AREAUYBIGIAELND 'Sr?é‘é '?‘H?ﬂvﬁgﬁrgtlr‘?g?ﬁgy Oﬂg'teéy%ﬂ‘t ches that can be used

to dgbodrg IR sa@iehdbe & RARIRENbALatloNOf BiRRtanSAiRFs. Fhhhstahad)eapht ter can al so
includes a switch that is Used to tune the transmtter to a particular
channel . Thgasmittcanringiuds & ¢hapned seledier and eaddevise campeipistgaedtogniniduSpeci fi ¢
channel an i r | ) recedgd on
their uni q&ga@ﬁgnﬁgF% és%%}@ﬁgtaw h%%%%?é‘g?tg?ﬂﬂoﬁ %@ .Eﬁgnl E)zg’ntn(gl sV may be
physi cal (icarbe aljidtet @nditefbyabriestimes.) Farinstirey, emly applichogmaglindudeione| udi ng

synchroni zation ca nds, encodi or _signals.that jidentify.whic
applicator B}Qr%"f'ggﬁg? %@f cff‘&ﬁéffe‘ﬂg dfﬁ'feethgg%ﬂtm[l Gerdar! f(fj’rnﬁlgﬁ lhc\éérg)r'ejﬁ Yodi nent ,
each transniahéfitten@y alsdaGhdltdesa seanihal is isddadtt@ie thotrasaligatio Bgadicaevi ce
channel for which onylrﬁ: the matching _recei ver device w || ,hes onq. [ n

addi ti on, €BRMet r BWsANE raRsmidsr AR eF fRieeddo cOmBUDISAteORZ SPRTHS ERinacigPdnal s
from other (id 2R8MGS NS oﬁgc}es%@hwﬁic%mnsa%dg RdcEivBdbn tHeFluRBué ehaheNqt tO
interfere with them [0069] I'n yet another enbodinent, a software protocol
that is i ndbpddbemprediatoshihahthenhanngls may baelysice! fiier differany froqueaeipt) @y ed.

Nor mal |y, re j J e LE d S . . .S sending
out " synehr S BaREEy TpetbBph hrpiol adir eGP Rl bR 03

t her eby t o idemnity whichapplicatot forrnihaeH the sinoa is inmndedkr, i1 f the master

;Lta gm&g;ﬁ& 919(3@%8‘&?% i:q-ée(r)\t, Iegchrrt]rasrgrlng%r %ray ?r%tludte%rcr}]lgrgne? Qélecgtt(prefors S%Ietc%/ivl?'gr ae Wl

device channel for which only the matching receiver device will respond. In addition,
each transmitter can include a receiver that monitors signals from other transmitters
and adjusts its internal timing so as not to interfere with them.

[0069] In yet another embodiment, a software protocol that is independent of which unit is
turned on first may be employed. Normally, there is a master unit in the system,
Channel-0, that is sending out synchronizing signals for the other transmitters to lock
onto and thereby to control or limit interference. However, if the master transmitting on
Channel-0 is missing or not turned on, the software will automatically assign the
master function to a lower level unit. If Channel-0 is subsequently turned on, it will
only operate in a listening mode and in essence, will operate as a slave since there is
already a reassigned master in the system.

[0070] Other embodiments of the invention, especially those that employ infrared (IR)

communication, may include redundancy to improve the reliability of operation. For
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master function to a lower level unit. If Channel-0 is subsequently turned
on, it will only operate in a listening node and in essence, will operate

as a sl awgovegAciohere i s already a reassigned nmaster i pctthesysiese [ 0070]
Q her enbodi ments of the invention, especially those that enploy infrared

(I'R) conmmuni cation, may include redundancy to inprove the reliability of
operation. Forinstance, to prevent perfornmance degradation due to bl ocked
IR transm ssions, the renote controller may include nultiple IR
transmtters ained in different directions. Simlarly, the.renpte

IR fn

control | er IRU3NCELE PERYENtRSITOIANGS Areradation dus o bipgks FHEIi G signal s

fromdiff erre,%te%ﬁ@me'r s lﬁcqhd@rnwﬁme IR @lah GhifBR GEn el uAEt it Ateslitist 0 bl ocked
recei ved signal s. kew Se, the applicators can include multiple IR

receivers &mﬂl@ﬂy,ﬁhmsﬁmetqoeﬁgllffrmaytlh‘éumltlpk@dgdﬁ@wersrﬁl%diiqulfmlv"ﬂ&cause | R
receivers af anl‘f?O%ER tféepen?d&%ctlloll?stt% E?Q;egt&ge?fo['r{lgmeld%&%att%ﬁ‘d[lgﬁ)sblo%ﬁh as the

sun, a processrng heé>various receivers to
detect if aeeivad srgnale ofketvive, the applicatoss ¢an imtede maldpld [Rre@aters atied by an

ext ernal ht source. Each IR regceiver can be nde endent | itored and
if it is sé? SYSE forthR SRS PR E’Uadgg“’t"h ‘Ecai“i‘? Vlﬁrsraé‘é@‘fs\y?%qr}@P %8n operate

normal | 'y. lﬂteﬁé@héémnhgﬁ%@&@ﬁu&@aubeesuhn&bﬂéd@sgmgmnhbﬁq Bonkde circuitry
to elimnate nulti-path’i nterference when nmultiple transmtters and/ or

recei vers drenignpleopeens PGS to dejechifbaeipippte obthegeqelyeryis o¥sieaded oF t he
present i ”Vﬁm e)P x?@é(zﬁ 1i ﬁ‘t)so@R‘éoﬁh&gH{ EEQO&'cQﬂBe fd@pentbdtly AGHitoRdd oW
ext er nal |nter ereénce (pre-Exi sting wirel ess mac

hes cannot guarantee this
feature), )1daf it Brystustteh tanpmydisabfadesq tleat the cdinat repeiveds cam OPWQQmOmlb'age t hat

d fl
I[Sog(zj]nslbflt gﬁp%%?écg%s@%c#] r‘!’%e‘g i%ﬁs?@?ﬁn%gg?%gmgﬁé’s fminﬁgen m&% as an

option of dnteferederlidnGiltipledrafdbitels@ndidLredeiotrd afei dngployedhani sm whi ch uses
Ievera‘ged power to clanp onto the tg{tge and not a thread and s({:rew system

t hat (@ H]me%?erﬂlilﬂd“ﬁémé’éﬁé%“é?ﬁtsyife'ﬁ@f PEFSERBYEaHOR FA haverg@hacoqipg) 73]

Techni ques (¢ ®nbREY Bt RANGS: allBY eR@rral FrrRARE @ekﬂﬁs%%@frél@éﬁn&ﬂb@gl ment s,
including using a driver delay and/or relying upon the spring bounce

ener gy. [OG7@ot Bharanie¢ this featureayb) e sansisient poeeniiehirryd/opy) aniaPYzing it as a
pendul um or, , %ﬂ% 0 @ﬁﬁ&%tarﬁ%dm%ﬁ%ﬁ%%péen s RRARR bSwBRBbg @ Tegul ar

pl aygr ound *Swi SW ng on eac S pus too earfy during its
pendybéia] s i mgmbddiraemiif g ltdttoangstem of the present invention has an optlon of a new

practical and easy to use a clamping mechanism which uses leveraged power to clamp
onto the tube and not a thread and screw system that can wear out be constantly be
straining on the fingers.

[0073] Techniques to reduce power may be incorporated into various embodiments, including
using a driver delay and/or relying upon the spring bounce energy.

[0074] The driver delay can best be understood by analyzing it as a pendulum or swing
movement. For instance, if a person is pushing a regular playground swing and the
swing on each cycle is pushed too early during its pendulum swing, the weight and
momentum of the swing will exert force to push the person backwards and the person
will have to work harder to keep the swing going. However, if the person waits until
the swing reaches the full extent of its pendulum swing and then starts to swing back
the other way, much less energy is required to keep the swing moving. Similarly, in a
typical tattoo gun, the armature swings from a first position downward to a second

position and then back. When the armature moves downwardly, the electrical current
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nonentum of the swing will exert force to push the person backwards and the
person will have to work harder to keep the sw ng goi ng. However, if the

per son WagyhSodiikdest N€ sWi ng reaches the full extent of PbtrﬁLﬂ)‘ﬁQG’db%{sm SW ng

and then starts to swi ng back the other way, nuch |less energy Is required
to keep the swing noving. Simlarly, in a typical tattoo gun, the armature
swings froma first position downward to a second position and then back.
When the armature noves downwardly, the electrical currentis renoved from
the coils. As the armature returns to the first position, the el ectrical
current is istgaionedfipiiteeicails. Psshecasmprire 1qBiRs i the first pasitiosnthe eleetrisel guns,

trrent |1 ot SRR FRIEPR FELAK WG ﬁ]vl'!uﬁrgntctéﬁ%og%lﬁ@qhﬁ%uﬁeﬁt@ssU|t t he

current flowe counteracts t sSW ngi ng armature. As such,
energy is Wﬂplﬁe@ldoo {:z@@/?iﬁlhel swmgcyodmandeusiamchutmhﬁt@rmﬁt fidves top earbnand ihventi on,
this wasted ener RY..a .30 Lg or circuit induced

del ay to ré?‘é'}tﬁragﬁ@eéﬁ'b'?g'?:%?rr%ﬁ"%fAf ﬁ‘bc tfiﬂcfgé'rff wta% ‘he coils until the

ar mat[pe] has varicue @nddditiesitsfofitHe grevegt ihvéntiothisevastebhendriy Bisawed tyecond
position and in essence, has _reversed di rectlt?‘n sim | ar a endul um Thi s

del ay can BElizipepsphwere 9y ciri indcedidelay todriard FﬁPQl‘caE%'b "hi%esent

power set t iyl iReilTRS fmBiturk RS @Me[&g'ltg%lﬁfeﬂﬁh% EitheR e ﬂrﬁ%r%&rohﬂlg constants.
[0076] Wth regards to spring bound, in an ideal swng, there should be as

little resipssitionandis episnes, basreversad miemlwlmﬂef teﬁ@ﬁg@lﬂ'ilrﬁsg hisdelay cami ngi ng
dul h lost b
pendul um 'bte?)P?{ﬁhzgg)’ggr?]l%:uﬁ%htmta%ﬁ?lgggm% adeBG S reseeﬂ{;ﬁ% T él? I’x%’ Rhé:lﬂhis%f ost by

t he i npact. Spring near ‘ts travel
di st ance, um@svﬁpgih@gmmubmnhehammgesttsand absorb the energy and t hen

pendd Pl AL toharts i Peberoind Pedigh i R iR espitre R oo gun

the swi ng %ssﬁmt@.mmh%%ecaqerg?eo@pwamvaﬁgng BerlBuNinThiZLarbdtidcg it tho el
Typically, the tattoo gun ap&ll es current to the coils to start the

armature i ®f &e@r@@mﬁhwmc:@l Ay barikee pact 1{ds perduligp hifs # sRIMENEREAE unt i |
the armat urgq Bf ksSudidi tgﬁ)ce hetsBﬁn%lellld %Qrc@mé‘(’%ks%ﬁ ah D5 REGE @Ee?§ earﬂFChan' cal

st op of the armat ure. aclic noise is created fromthe
col |i sion dimah taneﬂégwmes(ahd)smlceﬂy atosip obthdt gnatgy b.ahlelrtt@i;\emgﬁmbmenélﬂtl@ of the
pr esent |nv

armature down té‘fr dérggt O"F&P aP%gltngﬁngnowle e];g fi ?Ar%{oofgﬁat w?lg g]et rfvggn t he

armat ure 1hfma0et dah®e 6pirthizéd Bominirthies efdrgy ys.i "Eypa‘kfhﬂ;lgrthethﬁby gndneppmps ing

during the cgl(')rm tg Ehre%iél S t%fsta;[rtht e (;jill'rlnne}st‘lgrleJ ril{eto % gwnwardfy swing and continues to
apply the current until the armature hits the top of the coil core which then becomes a
mechanical stop of the armature. At this point, a clicking noise is created from the
collision and energy is lost or absorbed into the core. Embodiments of the present
invention may utilize a small stiff spring at the end of the armature down stroke. For
instance, if a spring 160 is placed between the armature 114 and the coil 118b, then
energy is absorbed by the spring during the down stroke of the armature 114. This
energy, at some level of loss but much less loss than the striking the core of the coil, is
then transferred back into moving the armature 114 in the up swing. The spring 160
can be made of a non-magnetic material so as not to affect the function of the
electromagnetic circuit.

[0077] FIG. 5 also illustrates a spring holder 506 that can be incorporated into various

embodiments of the invention. The illustrated spring holder 506 prevents or limits

spring rotation or movement. Generally, tattoo guns, being electro-mechanical devices,
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energy, at sone |level of loss but nuch Iess Ioss than the striking the core
of the coil, is then transferred back into noving the armature 114 in the

up SwW ng. rj,ng 160 can be made of a non-nagnetic i S not
to affectwgﬁgosﬁlﬁﬁi@?l on of the electromagnetic circuit. ?g%ﬁfﬁoﬁép@?%g al so
illustrates a spring holder 506 that can be incorporated into various
enbodi nents of the invention. The illustrated spring hol der 506 prevents or
limts spring rotation or novenent. Generally, tattoo guns, being

el ectro-nechani cal devices,operate in a resonant node and experience
consi der abloperaietin atrésonant Amds acmexnehety:emmldmhlewbtatms Ap suchel fhex puit or

real i gned L |nt in cyrac ve a
desired opera |rr§'§s eaddﬂ%enatzjor e {grng{% rﬁghtld ‘%‘%"S rg%gﬁ g%ernfésgneggégarge
conpl ex. MidSlyclﬁ)évetahﬁslﬁzdaﬂjetmhgrﬁﬂq&nbﬁqttbkfelemg’th,mylﬂrsgoltd’lﬁerde@ambé on of the

armature and t ort s n hIe t.he nou scre 138 and
140 can re§81“i’n'?‘ni/ra§§§’|f S‘{)?‘flé g’ﬂﬁﬁ%? ULHE aﬂgglgg'fd"f%“’f‘ ? QFé‘g'Hﬁtaf

armature 13ige du8p myﬁln%'sdﬁm&ﬁng 0 tHeisunBBg SutéwoT38dndIA0REN resdit incan of ten

t ake several trles to get the adjustnents right and it is difficult to

count er act ce¥rngsihe FyrporisPrargsdR0 by ravse andge pematprehl 4 orpiesidiitry €2 ght eni ng
the screw %@ﬁbe[ogpgﬁhﬁlmerﬁ RREA 9&&9&9&%&&%?{0 %eﬁﬂlet& Mfsg%gﬁrﬁg in a

tattoo gun by 1 nclu a square or rect angu ar ppor post shown in
Fig. 1) fort iski'sfﬁslpttiowgummm tBy sprinigirotgtiorhey keding gt vtiB6fingees whibee wi dth as the
support po§t 502, a non- i&t ating washer or cap 506 can be placed over the
spring 126 \ﬁihEeﬂmgcﬁlbeesscrea\é cendi ng on both sides of the spring. This assenbly
oper q0@zs] t ahisspling heldsfusperg cdnfe incorporhicd éitla Rxioe o By aloludingesieyr | n

anot her enbodi nent, rather usi, n t he c 506 ess, can be forned in
the nounti ﬁ@ctwgkrglwwn£95té0%2$1°wg i fes 1) for e@&ﬂ%@eé%wab' ot her

concave Or Gy X% fblEdRCidi] & thé aﬁJp@n%sthtdﬁb%L@&uag%sﬁerramatpiwasurface of
t he support post 502 may extend through holes in sprin 126% In this

enbodi ment cambeplaeddeovepihic rsgrmgl%ew@ desgending andheth sifes o éheepringt agai n
cannot rot alth% as%e Z!? L%&at%g po" IL?{ trl‘llg Tsé F‘]@t 1%6% Q%x&%h Fortﬁ%]lﬁgags&ngllycﬁn 1 and5

may al so be a connec to the armatdre 114.
[0080] In tahethel&mdmdpﬁermrramaﬂheﬂ asnmgthei:anmﬁq)nreeesenan Bpforedinitbe, each of
the verbs, "co ugates thereof, are

used to i ndﬁlw{r&g P‘PI%LSO Ehﬁga %]nggt'ts ma dU papeg tl’ough Or Sthet cOHGVE I convex

surface (for instance protrusion pins from the surface of the support post 502 may
extend through holes in spring 126). In this embodiment, when the spring is held down
by the mounting screw, it again cannot rotate.

[0079] A similar structure as illustrated in FIGs. 1 andS may also be applied in connecting the
spring 120 to the armature 114.

[0080] In the description and claims of the present application, each of the verbs, “comprise”,
“include” and “have”, and conjugates thereof, are used to indicate that the object or
objects of the verb are not necessarily a complete listing of members, components,
elements, or parts of the subject or subjects of the verb.

[0081] The present invention has been described using detailed descriptions of embodiments
thereof that are provided by way of example and are not intended to limit the scope of
the invention. The described embodiments comprise different features, not all of
whicﬁ are required in all embodiments of the invention. Some embodiments of the
present invention utilize only some of the features or possible combinations of the

features. Variations of embodiments of the present invention that are described and
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objects of the verb are not necessarily a conplete listing of nenbers,
conponents, elenents, or parts of the subject or subjects of the verb.
[0081] TReoBh&SG&Me4! NVENtion has been described using del-gil sdsfRss | ptions
of enbodi ments thereof that are provided by way of exanple and are not
intended to limt the scope of the invention. The described enbodi nents
conprise different features, not all of which are required in al

enbodi ments of the invention. Sone enbodi nents of the present invention
utilize only some of the features or possible conbinations of the features.
Vari at i ons eofbodinirnthi afwhet pressht inkention esmprising didferénd porminetions ef fewiessi bed
andenbodi ne . t resent .. " LS i.f.f erent conbi nations
of featureéﬁﬁ%fgief%grﬁgggggéyhgégQéh%%ﬁ?ﬁgﬁ%%ﬁﬁP?Fgggbur to persons of the
art. [D0824 |1t wilkbegppreetiteat chebypnpskiBaia tiskart thatkthe prebéme irnentidgrnianot he pr esent

invention is not limted by what has been particul arly sho and descri bed
herei n aboVENte&hy vt k‘ﬁg’%%B‘ﬁEC‘H?rbﬁ %@W"rﬂ?gﬁf?cf)'lrt?e#éer Efap?l‘éedwg?e'i & clains
that fol | owc&detMR MbdHiioh $s ddfidbdBgltteSlaiths thAt Mllb&l ess tattoo applicator
conprising: a frame, a plurality of coils nmounted to the franme; an armature
pivotally nmounted above the plurality of coils; a spring nounted to the
frame and attached to the armature in such a manner to apply a force in a
first direction on the armature; a pen tube assenbly including a barrel
with a | ongitudinal bore extending the Iength of the barrel, the pen tube
assenbly can be received by and coupled to the franme; a needle assenbly
that is coupled to the armature and that is inserted through the

| ongi tudi nal bore of the barrel and free to nbve in a reciprocating nmanner
wi thin the |ongitudinal bore; a battery power supply that can be
electrically coupled to the plurality of coils and thereby energize the
coils to create a magnetic field thereby pulling the armature in a second
direction and decoupled fromthe plurality of coils to enable the spring to
pull the armature in the first direction; and a control circuit that is
operabl e to couple and decouple the battery power supply
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and the plurality of coils at a stable frequency. 2. The wireless tattoo
applicator of claiml, wherein the control circuit further conprises a user

i nt erfaceybhass/Apl es a user to select a desired frequegedr2ods/o0bhss
wireless tattoo applicator of claim2, wherein the control circuit includes

a stable voltage regulator that is used to generate a frequency signal used
to couple and decouple the battery power supply and the plurality of coils.
4. The wireless tattoo applicator of claim3, wherein the control circuit
further conprises a wirel ess recei Vﬁr ?%g the user interface is operable to
recei ve user generated conmands on BPr el ess receiver. 5. The wirel ess
tattoo apg} icator of claim4, further conprising a renote control including
a wirel es¥hgtigslgimed st and when the renpte control is actuated by a user,
the renote control generates and transmts commands to the wrel ess

recei ver. 6. Thé wifelash tattoo applicelor eppristi&or of claim 5, further conprising a
communi cati on szr%c?co' between the renote control and the wireless tattoo
applicator that op€rates to reduce battery consunption, the conmmuni cation
prot ocol conpra glurafjty éitods moonedndthe fratmej s peri odically transmtted by the

t trol i t tuati i tch; ff d
that is transritdBaEPYRENY BRBEET donEmaPialRedgoi¥e to the user actuating

an of f switch;a igiRg@Rtintedlto el fEdrie and Qttihe @ REIh8 BiVRureGn bucARSthdrineitot he
wireless tattog applicator to an awake nbde in response to receiving an on

command afRPlt dfoscsina@dystfitsetiomon e pwec o receiving an off command; and a
wat chdog timer, %éﬁrlﬁﬁé AerHbly ?Acﬁh&iﬁgea G With aQbhditdtinal BAL eﬁamiweusl y resets

t he a wat chdog tiner count upon receiving an on comrand an f an on
command i kngtbtof thedeirele thefpen tubetabseadhiotad beeedesd by and neuphdd to thefearagie t o
transition the wreless . taftoo appljcator t S W rel ess
tattoo appli cat %ered%fas% ab}bﬁ%hg{,)lsc Eéﬁ%dl tﬁ%@%aermgdlﬁ??rb[i tﬁ%ﬁ? g‘%?‘?édftﬁ?otu %lgglecorrpri ses
a del ay f longinidinal bbetof ddragiebsdifiecde dye inherecipryhiimgmaiinet hdithivathe ery power
supply ang)\l)t,he_ lurality of coils until the armature has traveled as far as
it can tr %‘Itudi"f‘)iil FW& first direction.

a battery power supply that can be electrically coupled to the plurality of coils and
thereby energize the coils to create a magnetic field thereby pulling the armature in a
second direction and decoupled from the plurality of coils to enable the spring to pull the
armature in the first direction; and

a control circuit that is operable to couple and decouple the battery power supply
and the plurality of coils at a stable frequency.

2. The wireless tattoo applicator of claim 1, wherein the control circuit further
comprises a user interface that enables a user to select a desired frequency.

3. The wireless tattoo applicator of claim 2, wherein the control circuit includes a
stable voltage regulator that is used to generate a frequency signal used to couple and
decouple the battery power supply and the plurality of coils.

4. The wireless tattoo applicator of claim 3, wherein the control circuit further
comprises a wireless receiver and the user interface is operable to receive user generated
commands on the wireless receiver.

5. The wireless tattoo applicator of claim 4, further comprising a remote control
including a wireless transmitter, and when the remote control is actuated by a user, the

remote control generates and transmits commands to the wireless receiver.
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8. The wireless tattoo applicator of claim5, wherein the control circuit
further conprises a delay function that operates to delay the coupling of

t he batt ek peaE205uUpPpPl Y and the plurality of coils untipbrih®oeghdmicur e has
traveled as far as it can travel in the first direction and is beginning to

nove in the second direction. 9. The wireless tattoo applicator of claimS§5,
further conprising a conpression spring under the armature that is
conpressed when the armature noves in a second direction and that is
unconpressed to assist noving the armature in the first direction. 10. The
wirel ess tat t odhapielessiabeo pligatas oh dpimyg, BrEichCQMRIISIZAROMIIBHERIPN conpr i ses

a_Subport pRitGcol bORee'RE réndte Bidtrdi B the Svifells &%@a@(ﬁ;cmﬁthﬁé Hebar&fiot he spring

and wherein the spring is nounted to the support st using a screw, and
further coeduce battegy eonsapptidratheicnmimiestiompromeel comprismge and a | eft side and

a right side depending from.the.u r.surfac nd rein.t é) si de
and the right %Fa%c?ﬁ‘@a%‘{]t%?‘ééB%%‘Ed'?‘%gystﬁa Se"%'%(%?b)( ﬁ‘g r%rB(r)l ﬁg'f'sfﬁ"d "2565 orS% post

and oper at®a user hethstinigh@ oapwitolg i n al i gnnent with the support post when the
screw is adjusted,. 11. The wrel ess %Ettoo agél icatqor of claim5, further
conprising an Adplicomannd fhat serpsmitted RY eFeBRIEFONE! 1] FRSPUISFR BFES™ t he
first andas@eapdndiff §6tchon by applying pressure to the spring. 12. The
wreless tattoo applicator of claimb5, wherein the frane is adapted to
recei ve the pethegon@ohsirguibheipg erarativedo ansitiandhe wirelessHaoq applisHpaeiaBl e wi t h

a standar QWQQJ'mgéeS‘%@Janse;l[g ecdiy I gl & ﬁﬁna{nﬁtabﬁ) B ?Bpépirﬁ &3h r&&)oﬁe% m 5,

r
wherein the control crrcuit mcﬁé\é}ges an Intertface to select a channel for
t he wi r el essivirerani ofEconamahd; hed r enpt e control can transmt on the sel ected

channel . 14. The wirel ess tattoo .appl.icator of clajm 13, erein . the renote
control can trARGHNHOGEME %P?}POQIW%RHF °8Hté?1lr‘r‘érf'§'?gﬁtjc %n'é%q\ls\@crﬁe\tlsetf1§la

transm t t iwagh@dg méedoRfier GRNB&Iiving Be o effmendAHAtif a1 olbrimadiisaont rol  a
plurality of tattoo applicators without interfering with the operation

bet ween t Kekived for athisshgild piriodof tigteril oppigts te ARBYILiQN the MaTelRsStattQher ei n t he
wirel ess LeQRLNRE A8kp &I rel ess transmtter are based on IR technol ogy,

and the wireless receiver includes a plurality of receivers that cooperate
to receivé. | R $hgwatkssstaiten appfi¢asereficlaiinrse whimgmsthe control circuit further

comprises a delay function that operates to delay the coupling of the battery power supply
and the plurality of coils until the armature has traveled as far as it can travel in the first
direction.

8. The wireless tattoo applicator of claim 5, wherein the control circuit further
comprises a delay function that operates to delay the coupling of the battery power supply
and the plurality of coils until the armature has traveled as far as it can travel in the first
direction and is beginning to move in the second direction.

9. The wireless tattoo applicator of claim 5, further comprising a compression spring
under the armature that is compressed when the armature moves in a second direction and
that is uncompressed to assist moving the armature in the first direction.

10.  The wireless tattoo applicator of claim 5, wherein the frame further comprises a
support post that has a width that is the same as the width of the spring and wherein the
spring is mounted to the support post using a screw, and further comprising a cap that
includes an upper surface and a left side and a right side depending from the upper

surface, and wherein the left side and the right side fit on respective sides of the spring
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16. The wireless tattoo applicator of claim5, wherein the wireless
receiver and the wireless transmtter are based on IR technol ogy, and the

Wi rel ess woaosshisbdogr includes a plurality of transm ttepgrithabs/6oRerate to
transmt IR signals in different directions. 17. The wireless tattoo

applicator of claimb5, wherein the wreless receiver and the wrel ess
transmtter are based on IR technology, and the wirel ess receiver includes
a plurality of receivers that cooperate to receive IR signals from

different directions and the wreless .transmtter includes a plurality of
1 ans t £ BPSSUPRSE PES GBbPRATEICtONQIF HESRITDE 1Nl EnERaH Wi the SYRAPE RSN IR ect i ons.

18. A wir ¢leagmew @bljage@ppl i cator conprising: a frame, a plurality of coils
nounted to the franme; an armature pivotally nounted above_ the El urality of

coi | s; a spti ngThowieless tedoa anplicateral clay Safurtieneunrrising o s © i n such a
manner to ' ' ik Bed: | Qnd RecRb in@ Ppen tube

assenbl y icﬁl@%g}eﬁa&ghﬁgtrégréeﬁﬂﬁﬁ%]%%gﬁh |Snea€mtor<§ eﬂ?%ﬁﬁmaét he | ength
of the bapressure tothe grrimgt ube assenbly can be recei ved by and coupled to the

frame; a negedle assepbly that .is C Led to the armature and that | s

i nserted ﬁﬁ“r oughe PHE efso%ﬁ?otﬂ)(?ihﬁai?r %Paémgf Wﬁ?{gmbtg? ?rgﬁ"eésna a?t r 8ei(te° rte(geereDve in a
reci pr ocatliel@gn assem®ly by prolididgha ihterfgetthtd i @mpadble,with Dasddardpepower supply
that can be electrically coupled to the plurality of coils and thereby
ener gi ze #6MEBWi s to create a magnetic field thereby pulling the armature

in a secong di Tﬁ&&vﬁr@@s@t&@o%ﬂkﬁ%&ﬁﬁ IR WhREre Rl tHE Bddtioy cidduitGRéihdestaR enabl e
the spring to pull the armature in the first direction; and a control

circuit tuerfasetgpseleses channglfanihe witslesarseeivergu shegrempopeaoniral (38 #@NHt gener at e

a stable f i | that operates to control a coupling and
decoupl i ngﬁ%&%ﬁﬁé&%%ﬁg%@% power supply and the plurality of coils at a

stabl e freé4uenthe waelessetattocdpplitacef chand 13, whereingssreneoeiongol and t he user
Ir gzgir I/g?_etrlar?sngp gnr éa lt))llu?alitt}(/) ofr c %gllleYseanLci E}'\/rse gtpv%iyattrz?n%m?t%%rrl] gssel(e)cq chyn%emhreel €ss
remote control unit can control a plurality of tattoo applicators without interfering with
the operation between them.
15.  The wireless tattoo applicator of claim 5, wherein the wireless receiver and the
wireless transmitter are based on IR technology, and the wireless receiver includes a
plurality of receivers that cooperate to receive IR signals from different directions.
16.  The wireless tattoo applicator of claim 5, wherein the wireless receiver and the
wireless transmitter are based on IR technology, and the wireless transmitter includes a
plurality of transmitters that cooperate to transmit IR signals in different directions.
17.  The wireless tattoo applicator of claim 5, wherein the wireless receiver and the
wireless transmitter are based on IR technology, and the wireless receiver includes a
plurality of receivers that cooperate to receive IR signals from different directions and the
wireless transmitter includes a plurality of transmitters that cooperate to transmit [R
signals in different directions.
18. A wireless tattoo applicator comprising:
a frame,
a plurality of coils mounted to the frame;

an armature pivotally mounted above the plurality of coils;
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19. The wireless tattoo applicator of claim18, further conprising a renote
control including a wireless transmtter, and when the renote control is

act uat ed Wy 2008Q6Jo4 the renote control generates and tr ag$/iidoes/66p3ENAS to
the wireless receiver. 20. Awreless tattoo applicator conprising: a

frame, a plurality of coils nmounted to the frame; an armature pivotally
nmount ed above the plurality of coils; a spring nounted to the franme and
attached to the armature in such a manner to apply a force in a first
direction on the armature; a pen tube assenbly including a barrel with a

| ongi t udi nal b@®prrinExneuntdrig thehEamessk aitagheditp tegpatare in sEeh HBPAMEKe assenbl y

can be reggé%g%l@é/in@ﬁlrspa%g{i%ﬂ%%Qletagﬁatf“rez’me; a needle assenbly that is

coupled to e armature a I's inserted through the |ongitudinal bore
of the barrel apehfubeasseroblyonaduding abared ivpthoclanginginahbore extandihg Het he

longi t udi Pealgﬁhibq?;}l?e’;)tfa?rggi?}}etsp%éﬁ%}%?a}’%\gelry%big Bzﬁll Be ré?e?%edt agang %oxfpgee(fttorthg ﬁ'!ll%’lé ;oupl ed

to the pl Ut ener COl 0 crea

gagnet : Cdf :c el da hi@le&efsyenﬂ?ly EHaﬂchbbﬁl_eiﬁfdmé Wn@tlgle afd ?]ﬁﬁ@ ivbefléd eduigh :ﬂlxeanﬁ

ecoupl e rom:t plurality of coils to enable the spring.to pull the

ar mat ur e mgt%mf'ﬁpgetofa'?er%&eimfr%?te&aﬂvma&qcrp&ﬁa%ms w&fmeégﬁ%w BEs: o stable
vol tage reggltadifdivbRat is used to generate a stable frequency signal that
operates to control a coupling and decoupling of the battery power supply
and the pl ural & bstteny pevedrisupply that eandsi electricaljy epunjed ta thesplpralipt eficpdeand and a

wirel ess Eh%?e%- %ﬁ%‘gﬁ%ﬂmﬁcﬂgs H)S&Ea[té Q%%r L&ﬁ%e‘léthggz ?ggn!ll)ltﬁ%{h% arrrﬁgtﬁreviﬁ guser

generated co W reless Feceiver;, a control 1ncluding a
Wi rel ess secanddird¢ction andadetoudiedfroinahe plociliey eftoils @ enable det spang b ] the user,
t he renot e cont riol ener attes_ and transmts commands to the wrel ess
recei ver; Y ’b?yﬁ%ﬁr [UE§98haNt ot ocol between the remdte control and the
W rel ess tattogcaffl bie@ﬁtqhattcb@brigager ates to reduce battery consunption, the
comuni cati on protocol ) .
a stable voltage regulator that is used to generate a stable frequency signal
that operates to control a coupling and decoupling of the battery power supply and the
plurality of coils at a stable frequency;
a user interface; and
a wireless receiver and the user interface is operable to receive user
generated commands on the wireless receiver.
19.  The wireless tattoo applicator of claim 18, further comprising a remote control
including a wireless transmitter, and when the remote control is actuated by a user, the
remote control generates and transmits commands to the wireless receiver.
20. A wireless tattoo applicator comprising:
a frame,
a plurality of coils mounted to the frame;
an armature pivotally mounted above the plurality of coils;
a spring mounted to the frame and attached to the armature in such a manner to
apply a force in a first direction on the armature;
a pen tube assembly including a barrel with a longitudinal bore extending the

length of the barrel, the pen tube assembly can be received by and coupled to the frame;
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conprising: an on command that is periodically transmtted by the renote
control in response to a user actuating an on switch; an off command t hat

i's transmkb%&%ngxnﬁhe renote control in response to thePE%ﬁLﬂﬁ@h&ﬁ&Jng an
off switch; the control circuit being operative to transition the wreless

tattoo applicator to an awake node in response to receiving an on comrand
and to a sleep node in response to receiving an off command; and a wat chdog
timer function within the control circuit that continuously resets the a
wat chdog tinmer counter upon receiving an on command and if an on command is
not received foneedletasseadipthat isspiried ©ithe armatuxp prd Bpts insertgdghroughthet i on t he

wirel ess Foﬂyt&b(?naqg&leio?%eq{artrepar@ fRde§E MoV SIEa reciprocating manner within the
longitudinal bore;

a battery power supply that can be electrically coupled to the plurality of coils and
thereby energize the coils to create a magnetic field thereby pulling the armature in a
second direction and decoupled from the plurality of coils to enable the spring to pull the
armature in the first direction;

a control circuit that comprises:

a stable voltage regulator that is used to generate a stable frequency signal
that operates to control a coupling and decoupling of the battery power supply and the
plurality of coils at a stable frequency;

a user interface; and

a wireless receiver and the user interface is operable to receive user
generated commands on the wireless receiver;

a remote control including a wireless transmitter, and when the remote control is
actuated by a user, the remote control generates and transmits commands to the wireless
receiver; and

a communication protocol between the remote control and the wireless tattoo
applicator that operates to reduce battery consumption, the communication protocol
comprising:

an on command that is periodically transmitted by the remote control in
response to a user actuating an on switch;

an off command that is transmitted by the remote control in response to
the user actuating an off switch;

the control circuit being operative to transition the wireless tattoo
applicator to an awake mode in response to receiving an on command and to a sleep
mode in response to receiving an off command; and

a watchdog timer function within the control circuit that continuously
resets the a watchdog timer counter upon receiving an on command and if an on
command is not received for a threshold period of time will operate to transition the

wireless tattoo applicator to a sleep mode.

26



