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TITLE: “SYSTEM FOR TATTOOING A SKIN SURFACE , AND CORRESPONDING METHOD”

% ¥ % % %

FIELD OF THE INVENTION

The present invention re To a system for tattooing a sk

surface, provided with at

The present invention refers also to a method of tattoolng a

skin surface of a person or animal.

PRIOR ART

It is known that a tattoo is obtained by three common types
of stroke: “iine”, “shading”™, and “filliing” whilich are made by a2

anable to automatically move fthe needle., Substantially the

machines are of two types and are mainly distinguished accordin

pel

. 3= 1 < 3 P I 3 ien s ANy 7 SO L IR C N TRy 7 SRS I
Lo the employed mechanics: “coil” machine or “rotary” machine.
S A N I /AN I S T ey - s o T s N LN S . AP
The “coi1l” machines conprilse one or more electromagnetic Ccolls
fixed to a frame and actuated for controlling the displacement of

a hammer, known alsc as bar, to which a sliding element 1s hooked

which transfers the motion to a needle or a needle group. The

hammer manages The needle motion with respect to a ferrule of a

cartridge, particularly the length of the travel and the frequency,

which are the features enabling to adiust the “softness” by which
the needle or the needle group are inserted under the skin. The

travel o¢of the hammer 1s adjusted by a contact screw and by ths

O]

upply voltage or by a value of the supply voltage.

The contact screw and tThe value of the supply voltage ars
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experience of the fattooer. Moreover, the tattooers must provide

two or more suitably calibrated machines, in order to sequentially

inscribes different types of strokes.

The rotary machines use an electric motor and commutation
means for moving the needle or the group of needles. The freguenc

of the needle or needles is controlled by varying the value of the

supply voltage, while the travel of the needle or needles is
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alibrates the operative

~hardness, resiliency, and thickness of the skin which vary
according to the zone to be tattooed and/or subject to be tattooed:;

~the type of the drawing to be Tattooed with reference to the

ink amount and how the ink is released,

Some known approaches are described in the U.S. patents

Us2011/0288575 Al (Colton et al.) regarding a wireless system for

Co., Ltd.) regarding a wireless tattoo apparatus.

Adjusting the priocr art machines is not easy and gquick and is

approximate adiustments and calibrations in rs
of a subject to be tattooed, compromise the guality of the obtained

tattoo.
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BRIEF SUMMARY OF THE INVENTION

mi ng

PCT/IB2018/059385
of the prior art are substantially a tradeoff solution and as such
are not completely satisfying with reference to the guality of the
obtained tattoo and the pain inflicted to the tattooed subject
during a Tattooling session
3 The technical problem underlying the present patent
applicatlion consists of devising and making avallable a system for
tattocing a skin surface having structural an operative
characteristics such to meet the reguired needs, overcoming tThe
inconveniences cited with reference to the prior art.
10 A further object of the prese invention consists of piloting
in a controliled way the motion of the needle for increasing the
zfficiency of the machine and for making easy and efficient the
adiustment without regquiring a particular technical knowledge.
Ancther object consists of reducing the tears in the tattooed
5 skin and consequently The pain feelin

the basis

of the presenit invention
at of actuating and precisely controliing the motion of the
needle when a tattoo is inscribed, and of improving the sharpness
20 of the obhtained stroke without impairing the characteristic of a
simple adjustment of the machine.
Based upon such a scolution idea, the technical problem is
solved by 2 system comprising at least one fattoo machine
with electric actuating means fo
5

cartridge,

and

Tt cone needle ¢f a
comprising a control unit provided with a
microcontrollier, the microcontroller being adapted to

pilot signals for commanding

the



to

ed

e~
¥

o

onfigu
Lters

N

-
o
Kl

ng

PCT/IB2018/059385

Sole
:
L
s}
&

be
P

11l
ing

3¢
t

e

4
i
[

<

O

e

O

£

G

by an

o
e}

one needle

<
(=80

stanti

WO 2019/106552

sub

- ] & on [ ] { - 0] — “ © 4 — o fol ] ]
a o ) a 0 o T © 0 ] C O o - £ e
— O — i 4 O @ 43 - - 4 o O © +) 4
4 - i) ) = [ = 4 T c -4 O [0} 9}
© 10 O -+ [ i) — 3 4 e —i e [o} ] QO -+
-] 0 b4 0] Q 0 O O @] o 3 ~ ~ o 42 0] o
4 Py 4 9] U 1] 4 U 9] — o I o o O — 0
7y ot - 3 ] 1y 40 ') d —. ]
U 1] - 9] 4+ — = . e 4 v i ~
© — a © O — g o U G 4 , - O Pt - oF
9] : 2 o} @ ] . of
@) ) e G = 4 ; M 1 - 0 ie)
- 42 G 42 + - - o Q O O - O 5! o
. ; & “ © O ~ oL & < O +
[ 8} Ty g Ite] A 4y 4 = 43 3 4 O ]
s 4 B @) 40
40 o ¢ 7 © &) ie) (s}
it S N O B 0 @ £ S o o o
b d ] O & - - ] - — - Gy + e} O @ 0
S ¢ 4 0 « o ~ = ; - @ 4
— © - o e . 1 < pes 5 i S = &y o
e oW ¢ P e} - Y 4 'S "
e w o 0 o4 " 4 05 & B g 92 o Y o « 0
] — @ Wu_ & - o i ) & O ~ e © 3 (3}
d o U u ! f _Au _VL 68} \\u_ © g d ~ d a a
— . i ) m».u i ~ [ f.. G ..L_
IS o @ 2 = 2 = G o g o 1
") [ i - I 4 ! 3 = i & s
w - e 4 H . G o) o ! s QO — @ 2}
o ~ @ - o 9 0 : K 5
o O O a = S - Q = 2 g G 1
T T = B B - S - H = T T £ 4o o
- o - - 2 i 5 4 o - o o i
R C i -r 42 Tm o8 Ie wﬂn -
0 o e B 0 m < th} O = 3 @] (o} m 0 4
. 0 $ = — — W e & ~ 40 e -
R T S B ST R B R g 2
{ O p O 42 s 4 I I O © — — ) O 5
o 0, & 0 . & o o O — o =
; - - - [« g = ] T 4 O —
) g o _ I ! = o S i
- an @] ] O 1 13 & - je £ o i -
q @ 4 U o A @ ¢ O @ T e o, —
w P o} O 3} QO et o, = o N o5
L 0 © - O pe! et + = (= = mn Qo o
o z - : O : o 0 o = @ —
n A.T i ie) . - - Q 1) o =) V} - B & -
o o o rr v non 20 = Y - )
ot (&) 1 . T -] U ] [}l w0 ‘ = L O [92] O -
ooos o oy Y 1 S = b S S ST & “
[ - -r- % — - It e [0} -4 o + © o ,e 193]
= 3 . @) . & o 1 e 0] Y n = 4 v ;
E o o " o - g = G GO =
= o 40 c Q o] ~ + s s o W 8]
15} © b ko) ] O 7 — O = O ® @ .
o cn — — < < o - Q, o 4 @
o ) . O + a o +3 0 o, o ® o
5 G + - o ; W . gt = It pet 4+ -
L 7 ¢ (69} o~ I o] O o
o 4 e N C ] T o = @ @ -
0 @ @ o ORI ER = @ @ & .0 > 8 G o
- o £ O o o — c + -4 = S o £ - ® - -~
L o 2 0 @ v « z = D - o .ﬂ Y 0
b oo o & S = R ¢ v 7 9 ¢ g o =
4~ ! Pl . - ¢ e = =3 * mn — -
P S .} —— oy N Q) 7y O 2 - P P =5 1 )
D o w = 2 - & S L 00T - Y ; :
v - ol - - D O & O = O O " @ ¢ @
0n . i) O o> & O & w & £ © o) - 4 o
Q S - ] @ = O U g 4 - O 4 3 O ©
T = 9 4 @ 4 i @© Sy > 0 -
o & - o ] Q aQ 0, O o) & T ] & G i @ 0] a
o £ =z ol e - Ite M~ & i . % 4y - —~ 0] ~ I N
— © - 9, M > it c c w i e Y ) =) &
0 ] 4 {2 . o} (@] ] @] fond O = &4 D o3 @ e} e
- - @ ) ) Q @ =y g @ O ~ -4 Q4 © - o™ o 0O =3
o ] - @ g i o] = ) i) o © i) - © =
o TR 0 o T T - Y, - 3 0 /S SR = ST R
& [t} © @) S ! )} 4+ 5o} 3 o83 + &4 [} - - =1
Q ] Q 5~ @ N ] Q T - C a 3 . ] ] ) =
@] & a (o8 O, W a = IS It [oF o} o & @] ] [an]
v < o ) 7o)

ng

spondi

o
o

(S

orr

C

o

and

signal

o



15

20

WO 2019/106552

microcontroll oY

operative paramelters

on said operative par

pileot signal.

Preferably, a se
capacitive touch sensor
gJrip signal output

a first enabliing si

the pilot signals.
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ocessing the sensing signal for obtaining
the coil machine and for generating, based

meters, the first pilof signal and second
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for =snabling the microcontroller
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L
i
j»
o
-y
=
b
O
AN
N
oy
i
0
]
o
-
®)
o
193]
D
le)
[ON
O
3
3
w
o3}
e
=
{

a skin surface comprising: using at least one tattoo machine

provided with an electric

needle of a cartrid

fmie

and comprising commanding the electric

actuating means by a control unit provided with a microcontroller

electric actuating means

to initialize said
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neans, and slignals regarding the position of said at least one
needle with respect to said cartridge, and processing the setting
parameters and control signalis for generating the pilot signals in

order to control said period ({T) of saild oscilllatory motion of

sard at least one needle (12).
Advantageously, he method provides to electromechanically

microcontroller based on said initial wvalues of said setting
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operative mode (Mcdel) or a second operative mode (Mode2),

wherein:

Duty~Cycle values for determining a downward speed and an upward
speed of sald needle during a period (T} of said oscillatory
motion,

- the second operative mode (ModeZ2) wuses said initial
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a driver adapted to command the electric
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pilloting a PWM modulatcer having a pulse width modulation and a
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Moreover, the method provides to sense a second command signal
adapted to command the coll machine and to generale a sensing
signal based on the second sensed command signal and to generate

the third pilot signal and fourth pilot

ion of the sensing

The characteristics of the system for tattocing a skin surface
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from the following description of an embodime

an indicative non-limiting purpcses with reference to the attached

BRIEF DESCRIPTION OF THE DRAWINGS

Ty e et Ty o003 1 (7
1N sucn drawings:
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system implemented according

system of Figure 1;

- Figure 3 illustrates a Dblock schematic view of
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operative modes o¢f a machine commanded by a control uni

implemented accerding to the present invention:
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syastem implemented according to the present invention in a further

enmbodiment.

DETAILED DESCRIPTION

With reference to such figures, 1

o)

one tattoo machine 2 provided

,"
o
s
6}
ot

The system 1 comprises at 1
with an electric actuating means 3 mechanically asscciated to a
supgort or supporting frame 10. A fransmission member 20 is
asscoclated to said electric actuating means 2 for moving, by an

oscillatory motion, at least one needle 12 of a cartridge 14. The

cartridge 14 1is substantially provided with a tubular-shaped
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the support 10 and cartridge 14. In an embodiment,

removably assoclable to the machine 2 for being gripped by the

The control unit 5, provided with a microcontroller bl
configured to receive control signals and wvalues of setting

P N - IS NS S ) PR et ey e S T s
parameters ¢0 regarding the machine 2, for processing the received
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parameters 60 with

reference to a required operative mode of the machine 2 and to

output at least one pilct signal, Dr and Com, for commanding the

zlectric motor preferably a controlled-motion motor of the type:
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pilot signals Dr to the driver 54, and the driver 54 is configured
to command the stepper motor 3 by second pilot signals Com.

The setting parameters 60 of the controlled-motion machine 2
comprise:

- an initial point Pin [mm]

position, a position directly set by the tattooer:;

from the initial point Pin to the final point Pfin reached during
the oscillation of the needle 12. The travel value is directly set
by the tattcoer;

-~ Duty-Cycle [{%] of the motion of the needle 12 during the
oscillation pericod T, which defines the residence ftime of the
needie 12 above or below the skin, or the downward speed or upward
spead of the same;

~ osclllation frequency £ [Hz] of the needle 12.

The indicated setting parameters 60 vary as a function of the

)
]

jan
-
{
i)

tattooing technique and/or of the stroke to be inscribed

Such setting parameters 60 depend also on: skin density of ths

In the present embodiment, the microcontrolle: 50  is

configured to process the received data and initial values of the

)

[

setting parameters 60 by a rst coperative mode Model cr a second

operative mode Mode2, as schemat

[ms
P.J
DJ
}._
}_.J
P
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l_a
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o
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W
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)
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N
o
=
®
w

In an embodiment, the operation of the microcontrolier b1

provides to:
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e e - : 4o o ] . oy - P NN S L . ~
assign 61 initial wvalues to sald seliing parameters 60
according to the values set by the fattooer;

- select 62 the first operative mode Model or tThe second

operative mode Mode2 and process said values of the setting
parameters 60 for generating and outputting corresponding first

;
O
(o
O
=

pilot signals Dr to the driver 54 for commanding the stepper

3. Particularly, by the two operative modes Model or ModeZ, the

ftattoocer can vary the speed and the idle time of the needle 1Z
with respect to the Duty-Cycle and osciilation freguency f set by

a first processing ©63 cor second processing 64. The operative modes

In an embodiment, the microcontroller 50 is associlated to one
or more data and/or setiting parameters storage means 60, such means

are schematically indicated by number 52.

Moreover, the microcontroll 50

,.
L
-
¢
=
T
<
3
-
5
n
s
W
3]
o
3
O
=
=
ot
0]
=~

implemented in the firmware using a timer for precisely timing the

b

')
b

dvancement

jul}
o

the steps of the stepper motor 3 both clockwise and

anticlockwise with respect to an initial position.

34 +- N - e =
digital pulse of a sc¢

o

- R ] N T S T
uare wave perliod Cimed Db a KINown

o]

Le;

“timer interrupt”, enables to advance the stepper motor 3 by =z
step in the direction indicated by the Boolean variable and at the
attainment of a2 predefined final step, inverts the motion direction
and the state ¢of the variable itself,

A displaying device 8, which in an embodiment provides an LCD
display and a touch screen provided with a graphic interface, 1s

coupled to the control unit & and particularly to the
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microcontroller

receive the wvalues of
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displaying device 8 1s configured to
the setting parameters €0 sel by the

tattoocer. Moreover, the displaying device g enables el
activate/deactivate the machine 2, fo insert or display the data

T | do Y 5 o e
processed by the microcon

-2

~ameters ©

ra

[

(“?
9]
=
o))

eTNE Shle

(.»
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in further ext

Additional modules ¢

50 e.g. for example Bluetoo

59 for an USB connection or

h
T
=y
o

o)
auxiliary connecting
peripherals, can be
microcontrolle
The system 1
provided and

be coupled {
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<
O
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M
=
O
=
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=

commut

-

er KO by

the driver 54 ouch

-
L0

associated

first pilot signals Dr to

n an embodiment, a

micro $SD-card tyvpe for

commutator module 56.

to the

and/or a pulse

an z

an output BUS-U,

setting

52 and/or

ne

-
@)
(‘1‘

th 577, Wi-Fi

to an

and connected to an input of the
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electric commutator module 52 for

ator

ctivation signal for suitably supplying

Az #h

an  output OUT. Preferably, by a bus

the microcontrollier 50
the driver 54,
1 Zi_ (;{]Tl i Zi_ ng

device 9, preferably a

provided with a driver, 1s associlated tTo the controlled-motion
machine 2 and 1is activable and the intensity 1s autcmatically
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adiustable by the microcontrollier 50 for suitably lighting the

(&)

part to be tattooed.

By activating the system 1, The microcontroller 50 and machine

2, and particularly the motor 3 and commutation means 20 are
alectromechanically reset. In an embodiment, the commutation means

20 are positioned in a stop position, the counter is initialized

and the functions ceontrolling the motion of the motor and needle

-

12 of the machine 2 are selected and set.

m

hen, the microcontrollier 50 cutputs the pilof signal Com foo

commanding the stepper motor 2 to position the needie 12 at the

initial point Pin. When the tattooer turns on the system 1, by for
cxample interacting with the display of the displaying device 8,

by an activaticn screen, the system 1 1s supplied and the stepper

mnotor 3 is commanded by the microprocessor 50 by the driver 54 and

P, L . - -3 -~ ey ¢ 7 ey NP T 1 N 4 ey D JE Wiy -3
according to the operative modes Model and Mode2 set by tLhe

tattocer. The oscillatory mnotlion of the stepper motor 3 1s
e U 3 e . - - - 4 TN 7 4 - N T S P Ty ey = - N T N
Cransmitted to the needle 12 by tThe commutatlion means 20 for
~ \ ym oy e - vyt T T ey N ey e A e s T 3 IR T oy v v by A ey e ey T T s
generaltling an oscillatory controlled-motion having substantially

When the tattooer uses the machine 2, the microcontroller 50

receives control signals from the machine 2 and processes such

control signals for generating in a controlled way at least the
first pilot signal Dr. In an embodiment, the control signals
comprise, for example, a signal regarding the position of the

needls 12, the electric consunption and the position of the stepyper

mnotor 3, for example by using a sultable encoder not illustrated

-
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in the figures, and ofther analogous signals.

According to an embodiment, The system 1 further comprises an

actuating pedal 4 provided with at least one lcad cell 42 and a

further microcontroller 43 which are interfaced by an analog-

digital converter A/D 44. Preferably, the A/D converter is of the
24-bit type. The load cell 42 and the further microcontroller 43

enable o translate the pressure exerted by the tattocer on the

external su

[}
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b
ot
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S
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t
a
W
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]
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S
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1N respective pressure

signals Bl enabling to define activation/deactivation signals

directed to the microcontroller 50 for activating/deactivating the

machine 2.

adapted to supply a microcontroller 43. The b:

<
[
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o
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D
prs
T
!,_J
0

assoclable to an electric supply network b

means of the charge regulator 46,

7 T - - -. I R, A - . I - 37 Ty oy A N vty 3 - - Ly
A voltage regulator 48, connected Lo the battery element 47,

s}
Y.

(N

ust

ct
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w
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h
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3
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V)]

o
re]

oly voltage by adapting 1t for

correctly supplying both the microcontrol

and also further auxiliary modules, can be provided. In an

embodiment, the actuating pedal 4 wirelessly communicates with the

J

processing unit 5 by a Bluetooth medule 57 suitakbly interfaced
with a further Bluetooth module 577 associlated to the
microcontroller 50,

The actuating pedal 4 provided with at least one load cell 42

is precise, reliable and more user-friendly for the tattooer which
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can also adijust the level of the sensiblility o the pressure on
. - 3 ] T o n oy s o e 31 NN, .
the pedal 4 for activating the machine 2.

urther embodiment illustrated in Figure 5,

the control

>

and particula

n
C

rly the microceontroller are configured to

command one or more controlled-motion mac 2 and/or at least

one machine made according to the pricr art, in other words a
rotary machine 20 and/or a coil machine 91, of the standard type

or corresponding to them. The ¢ ol unit & comprises

commutator module 56 provided with a further output CUTL

by further outeut by the microccontr

A PWM meodulator 95 with a pulse widbth modulation and a

voltage regulator 296 are arranged in cascade to each other

fourth pilct signal S2 The PWM

modulator 95 signal C1 which,

first output 01, is delivered to the rotary machine

Th

command signal C2 is suitably output and, throucgh a second

The first command signal C1 and

@Y ynmal O2 =
Signal L4 are

/.
5
]
e
-+
j§b}

kQ
w
;J_..

diusted by the regulator ¢

-

odiment, the voltage range is from 2V to

the first command signal C1 is

nocdulation (PWM} by the PWM modulator 95.

Moreover, the second command signal €2 can be Ireguency-
nodulated by adjusting fthe excitation timing of the coils,
Consegquently, the control unit &5, according toe the ypresent
invention, enables to also command the c¢oll machines 91 <of the
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“contactless custom” type. In an embodiment, the third pilot signal

31 and fourth pilot signal $2 can be manually modified by th

O

The pulse width modulation (PWM; of the first command signal

es to more precisely and efficiently adj

\
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O
O
F
83}
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ot
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increase of the motive force at a3 low

consequently a reduction ¢f the wear of the mechanical parts, an

improvement o©f the reactivity o¢f the rotary machine 90, and =a

proper start for an
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O
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An analysls system 18 for determin
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the tattooer beth for performing a correct “tuning” of the

h
e
{
e
o
@
o
}_l -
o
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, and for checking the correct selection among the machines

Suitably, a sensing unit provided with at least one current

sensor 97 is interposed between the second cutput 02 of the PWM
modulator 85 and the coil machine 891 and is assoclated to the
microcontroller 50 by an amplifier 928 for sensing the instantanecus

n an emhodiment, the current sensor 97 generates a

sensing signal Ds, the microcontrollier 50 samples, preferably at

ot
o
[0}
~
®

ar intervals, ceived sensing signal Ds for determining

the trend of the current instantaneous consumpticn in a

(’f”
,‘
\«

regsgec

electric periocd T’, in other words the time lapsing between

Y

B 4
Y
les, de

contact and a successive contact between two po

h

[

ned by the

<

tab and by the pin cf the coil machine 21. The microcontroller

o

analyzes the data, in other words The samples sensed by

!
v

-
i
ey
{

.

sampling step, and obtains operative

L
-
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carameters of said cc

*‘“5
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chine @1

91,

25 and a Duty-Cycle value
Lo the period T/
Moreover, an offset parameter ST, expressed as a percentage,
is obtained by analyzing the sanmnples in the period T’ of the
3 sensing signal Ds. The offset parameter ST represents the offset
of the wvoltage between the command signal CZ, the sensed voltage
Vr with respect to an effective value Ve of ftThe voltage reguired
for an optimal operation of the emploved coll machine 91,
A woltage self-adjusting algorithm 1is used for wvoltage
10 adijusting the command signal C2 by adiusting the third pilot signal
31. Specifically, fthe command signal C2 can be subjected to =z
veltage variation from a minimum value proximate to 2V Lo a maximumn
value set by the user, for example 18V. A continuous sampling in
a time range At of the parameters ST for one or more periods T of
15 the needle 12 travel and a processing of such sampled values,
enables to determine the vwvoltage effective wvalue Vz. This
processing enables to determine a minimum value of ifhe offset
parameter ST and %to obtain an ideal tuning or an auvtomatic
adiustment of the coil machine 91. In comparison with a manual
20 setting of the supply voltage value of the machine 2, which is
usually not very precise and subjected to the sensibility of the
tattooer, it is possible to automatically obtain a more constant
and precise oscillation freguency of the needle 12, by improving
the execution of a stroke. This enables to increase the efficiency
25 and reduces the energy consumption.
A diagram o¢f the trend of the i1nstantaneous current
consumption is also shown on the graphic interf

PCT/IB2018/059385
17

of the pulse
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ace; analy
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instrument, for wvisually obtaining the frend of the electric
consunption and a possible offset of the offset parameter 3T in
order hto make easler a possible manual adjustment.
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In an ewmbodiment, the contro comprises a sensing

module 7 provided with a capacitive touch sensor 7a configured to

receive touch signals or grip signals of a caps

;b

cltive dynamic type
from at least one button and/or ground planes of each machine 2,

~—

90 and 91 asscciated to and commanded by the control unit &.

=3
i
o)

J

Q
o
o,

50 receive further signals for common

pout

sensed module 7 ca

bee

a

[

auziliary functions.
The grip signals are processed by the sensing module 7 for

automatically sensing when a machine is gripped by a tattocer, by

]
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outputting corresponding
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microcontroller 50.

According to an embodiment, the microcontroller 50, based on
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the received signal Al, Al7, Al”, shows on the display of
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displaying device 8 a control screen corresponding to the gripped
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microcontroller 50 for a selective enabling. The selection signal
of the ocutputs ID is generated by processing the signals Al, Al’,
Al” from the sensing module 7 or from a manual selection on the

interface of the displaying device 8.
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n an embodiment, the firmware of the control unit 5 enables
e IR R, I S 5 P = oy v I - ~ oy A LI N e A on TF
to create, modify, cancel, and save the so-called “quick presets
PR EY I oy - 37 SR - £ e AN : - Wby oy "
categorized according to the type of use, e.g. “line” shadling

W

“filling”, and custom”. Hach guick preset contains all the

operative parameters directly itied to the execution of a tattoo,

operative mode in olther words the operative mode MODEL or MODEZ,
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modulation for the rotary machines 80,

Mcoreover, the firmware manages the operation of the external
nemory, specifically an external memory 58 of tThe micro SD-Card
type enables to store indexable files by user name, containing the
group of the quick presets for each user; these banks of parameters

could be afterwards recalled for following sessions of the same

2
o
wn
ot
o

mers. The presets can be downloaded in a computer for

modifying the parameters, adding observations, make statistics and

provided a connection by Bluetooth modules 577 enabling to
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In an enbodiment, a local device 200, which  1is in
communication with the control unit 2 and is connected to a remote
server 250, can start a wired or wireless Transmissi

first gulded activation or for updating the firmware of the control

also to be shared by several platforms adapted to interface the
unit 5 to the remote server 250, Specifically, the remote
server 25C verifies the user ID and the respective serial numbers,
present in the control unit 5, and in an affirmative way, delivers

an activation/updating signal to the control unit 5.

ting a first safety system.
In a further embodiment, a second safety system can be

activated every time the control unit 5 is turned on. Particularly,

S
-

;
ot
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.e(_

m

every time tThe control unit 5 is it is veri

,.‘
i
o
-
i
o
1)
[}

N
@]
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By

unique serial codes, identified also as a hardware key, associated
to the control unit b itself, match the respective seria

stored in the memory 52. If they match, the control unit 5 is made

IS

PN P PR, S
ac ~'EDSﬂLh,_Le otnerwise 13 D

n an embodiment, before the first activation, by means of

-

ot
3

the sensing module 7, the contrel unit 2 starts by enabling

l_
e
(

LR T ~

use cf the controlled-motion machine 2 and/or rotary machine

Nej
3

and/or coil machine 91 gripped by the tattcoer. In this case, the

displaying device 8 shows a screen icading a predefined menu by
which the wvalues of sald setting parameters 60 can be modified,
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At each turnoff
microcontroller 50 will

parameters correspondil

60 are changed also

machines.
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[Minimum time required to perform 1 step]

- a fourth time between two successive upward steps, egqual
Co

[minimum time reqguired to perform 1 step]
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{[(100-Duty-Cycle)} /100) *range} + [ {(Duty-Cycle}/100)* minimum

{[(Duty-Cycle)}/100]*range} + [{(Duty-Cycle}/100) *minimum 1dle
time for the change of direction)}.
By selecting the first operative mode Model, the first

processing 63 substantially uses the set value of the parameter

Duty-Cycle with reference to the set value of the parameter of the

osclllation frequency  for defining a downward speed and an upwarc
speed of the needle 12 during the oszcillation period T, which 1is

i

maintained constant. The first processing 63 calculates the time

form a single step both in the upward phase and in
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the downward phase. If the value of “Duty-Cycle” is less than 50%,

[,

o maintain constant the wvalue during the oscillation

[

n order

-

period

of the needle 12, it is obtained an increase of the speed

value during the downward semi-period Td of the pericd T and a

decrease of The value of the upward speed during the semi-period

Te. The downward speed decreases until it attains the limit case

S

- T o o R s o IT
possiblie maximum speed (Vo).
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If the value of Duty-Cyclie is greater than 50%, the downward
Td and upward semi-periods Ts are inversely proportional to the
case when Tthe value of Duty-Cycle is less than 50%, as for the
speed of the needle 12.

By selecting fthe second operative mode ModeZ, there is a
second processing 64 using the set value of the parameter Duty-

ue of the parameter of the

oscillation frequency £, for defining a lower or under-skin idie

Time ATin, and an u
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a lower idle time ATin of the under-skin needle 12 with respect to

will be equal to fthe minimum time for performing a change of

times will be inversely proporticonal to the case when “Duty-Cycle

Moreover, when The operative mode Model has a Duty-Cycle value

agqual to 50%, tThe operation of the controlled-motion machine 2

corresponds substantially to the operation of the conventional
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56) and a PWM modulator (25), sald PFWEM nodulator (95) being
configured to pilot a rotating machine (90) by a first command
signal (C1) and/cr to pillot a coil machine (21) by a second commanc
signal {C2), said microcontroller {50} Dbeing configured to
generate a first pilet signal (S1) configured to pileot said voltage
regulator (2¢) and a second pillot signal (352) configured to pilot

said PWM modulator (95),

/

o

4. System according to claim 3, characterized by comprising

a sensing unit (97, 28) associated to said microcontroller (50)

generalte a corresponding sensing signal (Ds), sald micrecontroller
{50% rocessi sald sensing si 1 Nae)y fo btainin P tive
(R} p.'_o..,\,uo;n(_; wal( LJQ,LL&)_Lnﬁ L:l(_;frla _,_),__3) J_xjr O L,(.,‘.llllllg Oph,ra _LVQ,

parameters of salid coil machine (91) and for generating, based on

said operative parameters, sald first pilot signal (81) and said

- - - . 4 —~ -1 . A
second pilot signal (S2).
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6. System according to claim 1, characterized by comprising
an actuating pedal (4} provided with at least one load cell (42)
and configured to generate at least one activaticon/deactivation

signal (Bl} corresponding to a pressure received on the outer
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AMENDED CLAIMS
received by the International Bureau on 17.05.2019
CLAIMS

1. System (1) for tattooing a skin surface comprising at least
one tattoo machine (2, 90, 91) provided with an electric actuating
means (3, 3’7, 3”) comprising commutation means (20) for moving at
least one needle (12) of a cartridge (14), characterized by
comprising a control unit (5) provided with a microcontroller (50),
said microcontroller (50) being adapted to generate pilot signals
(Dr, Com, S1, S2) for commanding said electric actuating means (3,
3’7, 3”7) in order to move said at least one needle (12) coupled to
sald commutation means (20) by an oscillating motion having
substantially a period (T), said control unit (5) being configured
to receive control signals and values of setting parameters (60)
adapted to initialize said at least one machine (2, 90, 91), said
control signals comprising electric consumption signals of said
electric actuating means (3, 3’, 3”) and said setting parameters
(60) comprising values regarding the position of said at least one
needle (12) with respect to the cartridge (14), said
microcontroller (50) processing said control signals and said
values of setting parameters (60) for generating pilot signals
(Dr, Com, 81, S2) in order to control said period (T) of said
oscillating motion of said at least one needle (12).

2. System according to claim 1, characterized in that said
electric actuating means is a motor (3) of a controlled-movement
type, and said microcontroller (50) comprises a timed counter
adapted to generate said at least one pilot signal (Dr, Com) for
clockwise and counterclockwise piloting said motor (3) with

respect to an initializing position.

AMENDED SHEET (ARTICLE 19)
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3. System according to claim 1, characterized by comprising
a voltage regulator (96) interposed between a power supply (53,
56) and a PWM modulator (95), said PWM modulator (95) being
configured to pilot a rotating machine (90) by a first command
signal (Cl) and/or to pilot a coil machine (91) by a second command
signal (C2), said microcontroller (50) being configured to
generate a first pilot signal (S1) configured to pilot said voltage
regulator (96) and a second pilot signal (52) configured to pilot
sald PWM modulator (95).

4. System according to claim 3, characterized by comprising
a sensing unit (97, 98) associated to said microcontroller (50)
and configured to sense said second command signal (C2) and to
generate a corresponding sensing signal (Ds), said microcontroller
(50) processing said sensing signal (Ds) for obtaining operative
parameters of said coil machine (91) and for generating, based on
said operative parameters, said first pilot signal (S1) and said
second pilot signal (S2).

5. System according to claim 3, characterized by comprising
a sensing module (7) provided with at least one capacitive touch
sensor (7a) which is configured to receive at least one gripping
signal generated by a machine (2, 90, 91) associated to said
microcontroller (50), said sensing module (7) being configured to
generate a first enabling signal (Al, Al’, Al”) for enabling said
microcontroller (50) to generate said pilot signals (Dr, Com, S1,
S2) .

6. System according to claim 1, characterized by comprising
an actuating pedal (4) provided with at least one load cell (42)

AMENDED SHEET (ARTICLE 19)
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and configured to generate at least one activation/deactivation
signal (Bl) corresponding to a pressure received on the outer
surface of said actuating pedal (4) in order to activate/deactivate
salid machine (2, 90, 91) based on salid activation/deactivation
signal (B1).

7. Method of tattooing a skin surface that provides to:

- use at least one tattoo machine (2, 90, 91) provided with
an electric actuating means (3, 3’, 3”) comprising commutation
means (20) for moving at least one needle (12) of a cartridge (14);

characterized by:

- commanding said electric actuating means (3, 3’7, 3”) by a
control unit (5) provided with a microcontroller (50), said
microcontroller (50) generating pilot signals (Dr, Com, S1, S52)
for commanding said electric actuating means (3, 3’, 3”) in order
to move said at least one needle (12) coupled to said commutation
means (20) by an oscillating motion having substantially a period
(T) 7

- receiving values of setting parameters (60) and control
signals for initializing said at least one machine (2, 90, ©91),
said control signals comprising electric consumption signals of
said electric actuating means (3, 3’7, 3”) and said setting
parameters (60) comprising values regarding the position of said
at least one needle (12) with respect to the cartridge (14);

- processing said values of setting parameters (60) and said
control signals for generating pilot signals (Dr, Com, S1, S2) in
order to control said period (T) of said oscillating motion of

sald at least one needle (12).

AMENDED SHEET (ARTICLE 19)
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8. Method according to claim 7, characterized by:

- electromechanically resetting said machine (2);

- initializing a timed counter associated to said
microcontroller (50) based on said initial values of said setting
parameters (60);

- processing (70) said values of said setting parameters (60)
by means of a first operative mode (Model) or a second operative
mode (Mode?), wherein:

- said first operative mode (Model) uses a frequency value
(f) and an initial Duty-Cycle wvalue for determining a downward
speed and an upward speed of said needle (12) during a period (T)
of said oscillatory motion,

- sald second operative mode (Mode2) uses said frequency value
(f) and said initial Duty-Cycle value for determining an upper
idle time (ATsw) and a lower idle time (ATinr) of said at least one
needle (12) during said period (T) by providing a downward speed
and an upward speed of said at least one needle (12) substantially
equal to a predetermined constant value (Vc);

- generating said pilot signals (Dr, Com) based on said first
operative mode (Model) or on said second operative mode (Mode2).

9. Method according to claim 7, characterized by commanding
sald machine (2) to pilot a driver (54) configured to command said
electric motor (3) and/or command at least one rotating machine
(90) and/or at least one coil machine (91) by piloting a PWM
modulator (95) and a voltage regulator (96) that are piloted
respectively by a third pilot signal (S1) and a fourth pilot signal
(S2) generated by said microcontroller (50).

AMENDED SHEET (ARTICLE 19)
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10. Method according to claim 9, characterized by:

- sensing a second command signal (C2) configured to command
said coil machine (91) and generating a sensing signal (Ds) based
on said second command signal (C2);

- generating said third pilot signal (S1) and said fourth
pilot signal (S2) by using a voltage self-adjusting algorithm as

a function of said sensing signal (Ds).

AMENDED SHEET (ARTICLE 19)



WO 2019/106552 PCT/IB2018/059385
1/5

: BN AR X

R R N
R \\\\“\\\\\\\\\\\\\\bb\w BT

R

X N ™

N NN




PCT/IB2018/059385

WO 2019/106552

2/5

B8

Joudepy
jelias gsn

8%

6S

1d

L= {SN8 SNa-Ni™
—= iSNg -sng
- {SNg 4d

ino

14}

ino

AS LNO

Jsuilojsuelj

= 1Snd ino

afeljopn




WO 2019/106552

Mode 1

3/5

Start

63

OUT 1

PCT/IB2018/059385

:
D
N

64

65

Fig. 3

Dr

END

QuUT 2



PCT/IB2018/059385

WO 2019/106552

4/5

W Gl A S LA S,
%
s

y "Bid

aT4]
1104 BOIEMUNRIWOYD

&

o4 SupuwiesBoiyg [elIas m <

RN, W

S BN L W GY W

MO
Ni
-sng
Sng
Sng WA
N3




PCT/IB2018/059385

WO 2019/106552

5/5

85

A

N
v

rA

F 3

1

A8AC LNO

96

A A

w « WAL

WAd

oB-Ni

Sne-100

Sng sna-Ni
sng n-sng
sSng sna-WMd
sng WA
sSNg ino
sng ino

AS 1LNO

iduiiojsuesj

a8ejjop

(o)

NI €9




INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2018/059385
CLASSIFICATION OF SUBJECT MATTER
N, AGIM37/00 AO1K11/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A6IM AO1K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20117288575 Al (COLTON BRETT [US] ET 1,2,6,7
AL) 24 November 2011 (2011-11-24)
A paragraphs [0002], [0008], [0010], 3-5,8-10
[0001], [0013] - [0015], [0017],
[0018], [0020], [0022], [0023],
[0026], [0030], [0031], [0058],
[0061] [0065] [0066]
paragraphs [0054] [0063]
paragraphs [0068], [0073], [0074],
[0083] - [0089], [0092],  [0092],
[0107] 0108] [0111] [0115], [0117]
f1gures 1,6,10, 11
A US 20167121093 AL (FAN CING-RONG [TW]) 1,6,7
5 May 2016 (2016-05-05)
paragraphs [0018] [e021], [0024],
[0025]
figures

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannct be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

19 March 2019

Date of mailing of the international search report

29/03/2019

Name and mailing address of the ISA/

Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Jankowska, M

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2018/059385
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011288575 Al 24-11-2011  NONE
US 2016121093 Al 05-05-2016  TW M499122 U 21-04-2015
US 2016121093 Al 05-05-2016

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - amend-body
	Page 33 - amend-body
	Page 34 - amend-body
	Page 35 - amend-body
	Page 36 - amend-body
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - wo-search-report
	Page 43 - wo-search-report

