w0 2021/119022 A 1 UL HUP YO0 0 RV O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual P It
(19) World Intellectual Property A A 800 0 A D AR RO A 0

Organization
(10) International Publication Number

International Burecau
WO 2021/119022 Al

(43) International Publication Date

17 June 2021 (17.06.2021) WIPO I PCT
(51) International Patent Classification: (72) Inventor; and
A6IM 37/00 (2006.01) A6IM 5/46 (2006.01) (71) Applicant: HILL, Carson [US/US]; 408 Grand Oak Lane,
A45D 44/00 (2006.01) B43K 5/00 (2006.01) Thousand Oaks, Califormia 91360 (US).
AOLB 17/34(2006.01) AOIK 11/00 (2006.01) (74) Agent: KENDRICK, Mark; 4127 Woodcliff Road, Sher-
(21) International Application Number: man Oaks, California 91403 (US).
PCI/US2020/063828 (81) Designated States (unless otherwise indicated, for every
(22) International Filing Date: kind of national protection available). AE, AG, AL, AM,
08 December 2020 (08.12.2020) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ. EC, EE. EG, ES, FI, GB, GD, GE., GH, GM, GT, HN,
(26) Publication Language: English HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ., NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(25) Filing Language: English

(30) Priority Data:
62/945,625 09 December 2019 (09.12.2019) US
63/122,361 07 December 2020 (07.12.2020) US

(54) Title: VARIABL

(1]

FREQUENCY WAVEFORM TATTOO NEEDLE MECHANISM

FIG, 1B

End £ap - 130
""..-

REA Jack - 155
| SO R o . e da iy .
) Fauihanbey 2524 SRiGrive Motos- 140
'& ot . e . )..-:.

e WS e inner Housing: 145
S ST o .\.'-’(

§ e % Ring Rear Bang- 116

Q-Ring Front Friction -113
T "

Beariag drm Fhowhest - 134)
g ‘} 0 D o 4 s

K
b‘ AN N e
v w ~
| C e P, & ‘
: i G 7 PR Hasd 2
! NRLCE - ’ .
B ey @ e \r/
i56 Begring Sha't T SRR
Anii-Losation Pin-165 g, N Y
. \, e Needle- 110
R SR NN AT b
BN Ry e N
N e o N
NN o e b HNeedit Lartdare ~ v
i N, Yot 2
.'\ N ‘. .;I
\ . ' :. - P
" £ ;
\ \' ' O F
™, S
AN ;
AN\ N
RONY ¢
&
\i’
W e, O
AN,
(o
- ; ) -\_\'\.
R N
pONNELN
\'h\.\_.;

(57) Abstract: A rotary tattoo machine includes an inner housing; a tattoo needle; an electric motor including a shaft assembly; and a
bearing arm including a bearing. The machine also includes a cam, the cam moving up and down the shaft assembly due to the rotation
of the shaft assembly and the bearing, the moving of the cam to drive the tattoo needle from a retracted position to an extended position.
The device my also include an outer housing or grip. The dimensions of or a shape of the cam reduces an amount of dwell time of
the tattoo needle. The cam may be replaced by an alternate cam, the alternate cam having different dimensions or a different shape
from the dimensions of or the shape of the original cam and the alternate cam to have a different amount of dwell time associated
with the tattoo needle
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INVENTION TITLE
Variable Frequency Wavelorm Tattco Needle Mechanism

RELATED APPLICATIONS

This application claims priority to U.S. provisional patent applications serial No.
63/122.361, filed December 7, 2020, entitled “Variable Frequency Waveform Tat{oo Needle
Mechanism,” and serial No. 62/945,625, filed December 9, 2019, entitled “Variable
Frequency Wavelorm Tatioo Needle Mechanism,” the disclosures of which are both hereby

mncorporated by reference.
BACKGROUND OF THE INVENTION

Rotary tattoo machines or devices cause a needle to hesitate inside the skin betore
bemg retracted due to a geometry of cams or cam assemblies that are used to drive a needle.
This dwell or hesitation can cause added and unnecessary tissue damage being that an artist’s
hand may be moving forward and a needle 1s not given sufficient {ime to be retracted from

the skin before such hand movement is made.

Rotary tattoo machines can be very aggressive and/or damaging to skin tissue, which
can cause, scar tissue, poor healing and/or extended healing times for skin tissue. This can
leave a healing tatioo more susceptible to potential imfections.

A stroke cvcle means an amount of time it takes for a tattoo nezdle to move from a
retracted position to a displaced position and then back to the retracted position. In other
words, a stroke cvele 1s a timeframe where the action of the {attoo needle moves from the
retracted posttion to the extended position and then returns to the retracted position.

BRIEF DESCRIPTION OF THE DRAWINGS 1

Figure 1A illustrates a cross-sectional view of a rotary tattoo device or machine

according to some embodiments;

Figure 1B illustrates an exploded view of a rotary tattoo device or machine according
to some embodiments:

Figure 1C illustrates a side view of a rotary tattoo machine in a retracted position with

an outer cover or grip removed according to some embodiments;
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Figure 1D tllustrates a side view of a rotary tattoo machine in an extended posttion

with an outer cover or grip removed according to some embodiments;

Figure 1E illustrates a top perspective view of a rotary tattoo machine in a retracted

position with a grip removed according to some embodiments;

Figure 1F illustrates a top perspective view of a rotary tattoo machine in an extended

position according to some embodiments;

Figure 2A 1illustrates a top view ol a cam assembly having a stroke length of

approximately 4.2 millimeters and a 28 % dwell time according to some embodiments;

Figure 2B illustrates a side view of a cam assembly having a stroke length of

approximately 4.2 millimeters and a 28 percent dwell time according 1o some embodiments;

Figure 2C illustrates a front cross-section view of a cam assembly having a stroke
length of approximately 4.2 millimeters and a 28 percent dwell time according {o some

embodiments;

Figure 2D illustrates g top view of a cam assembly having a stroke length of

approximately 4.2 millimeters and a 40 % dwell time according to some embodiments;

Figure 2E illustrates a side view of a cam assembly having a stroke length of

approximately 4.2 millimeters and a 40 % dwell time according to some embodiments;

tength of approximately 4.2 millimeters and a 40 percent dwell time according (o some

ermbodimenis;

Figure 2G illustrates a top view of a cam assembly having a stroke length of

approximately 4.2 millimeters and a 33 % dwell time according to some embodiments;

Figure 2H 1llustrates a side view of a cam assembly having a stroke length of

approximately 4.2 mitlimeters and g 33 % dwell time according to somie embodiments;

Figure 21 illustrates a front cross-section view of a cam assembly having a stroke

embodiments;

Figure 21 illustrates a top view of a cam or cam assembly having a stroke length of

approximately 4.2 millimeters and a 20 % dwell time according to some embodiments;

2
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Figure 2K illustrates a side view of a cam or cam assembly having a stroke length of

approximately 4.2 milhimeters and a 20 % dwell time according to some embodiments;
Figure 2L tllustrates a side cross-section view of a cam or cam assembly having a
stroke length of approximately 4.2 millimeters and a 20 percent dwell time according to some

embodiments;

Figure 2M illustrates a side view of a cam or cam assembly according to some

embodiments:

Figure 2N illustrates a cross sectional view of a cam or cam assembly according to

some embodiments

Figure 3 iltustrates a flowchart dlustrating assembly of a rotary tattoo machine or

device according o some embodiments; and
Figure 4A illustrates a small grip or housing according to some embodiments;
Figure 4B illustrates a medium grip or housing according to some embodiments;
Figure 4C illustrates a large grip or housing according to some embodiments;

Figure 4D 1illustrates a grip or housing with multiple holding positions (e.g., two

holding positions) according to some embodiments;

Figure 4E illustrates a disposable grip or housing assembled in a rotary tattoo machine

according to some embodiments; and

Figure 4F illustrates a disposable grip or housing in a rotary tattoo machine with the

grip removed according to some embodiments.
DETAILED DESCRIPTION OF THE INVENTION

The following description is not to be taken in a limiting sense, but is made merely for
the purpose of describing the general principles of exemplary embodiments. Reference

L)

throughout this spectfication to "one embodiment,” "an embodiment,” “some embodiment(s)”
or similar language means that a particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one embodiment of the present
invention. Thus, appearances of the phrases "in one embodiment,” "in an embodiment."
“some embodiments’™ and similar language throughout this specification may, but do not

necessanily, all refer to the same embodiment.
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The following detailed description provides a better understanding of the features and
advantages of the clammed subject matier described 1n the present disclosure in accordance
with the embodiments disclosed herein. Although the detailed description includes many
specific embodiments, these are provided by way of example only and should not be

construed as limiting the scope of the claimed subject matter disclosed herein.

In the following detailed description, exemplary embodiments in which various
aspects of the disclosure may be practiced are described in sufficient detail to enable those
skilled in the art to practice the claimed subject matter. It is to be understood that other
embodiments may be utilized and that logical, programmatic, mechanical, electrical and other
changes may be made without departing Irom the spirit or scope of the present disclosure.
The following detailed description is, therefore, not to be taken m a limiting sense, and the

scope of the present disclosure is defined by the claims and equivalents thereof.

The description of the illustrative embodiments can be read in conjunction with the

accompanying ligures. Embodiments incorporating teachings of the present disclosure are
shown and described with respect to the figures presented herein. The specific numerals
assigned fo the elements are provided solely to aid in the description and are not meant to
imply any hmtitations (structural or functional or otherwise) on the described embodiment. It
will be appreciated that for simplicity and clarity of illustration, elements illustrated in the
figures have not necessarily been drawn to scale. For example, the dimensions of some of the

elements are exaggerated relative to other elements.

It 1s understood that the use of specific component, device and/or parameter names,
such as those of the executing utility, logic, and/or firmware described herein, are for
example only and not meant to imply any limitations on the described embodiments. The
embodiments may thus be described with different nomenclature and/or terminology utilized
to describe the components, devices, parameters, methods and/or functions herein, without
limitation. References to any spectfic protocol or proprietary name in describing one or more
elements, features or concepts of the embodiments are provided solely as examples of one
implementation, and such references do not limit the extension of the claimed embodiments
to embodiments i which different element, feature, protocol, or concept names are uttlized.
Thus, each term utilized herein 15 10 be given its broadest interpretation given the context in

which that term 1s utilized.
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Those of ordinary skill in the art will appreciate that the hardware components and
basic conligurations depicted in the figures may vary. The illustrative components are not
intended to be exhaustive, but rather are representative to highlight essential components that
are utthzed to implement aspects of the described embodiments. For example, other
devices/components may be used in addition to or in place of the hardware and/or firmware
depicted. The depicted example 1s not meant to imply architectural or other limitations with

respect to the presently described embodiments and/or the general claimed subject matter.

This claimed subject matter is directed to a device that 1s designed so that a speed and
acceleration within a eiven stroke cycle of one or more needle(s) used to form a tattoo can be
controlled. The claimed subject matter herein allows a tattoo artist or operator to control a
degree or percentage of the dwell or hesitation time of a needle(s) mnside a consumer’s skin or
in an extended position. In some embodiments, a dwell time may be reduced to 40 percent of
a stroke cycle and in other embodiments, a dwell time can be reduced to 20 percent of a
stroke cycle (although other percentages may be obtained). Additionally, in some
embodiments, a dwell or hesitation time can be varied for different tattooing types or styles
(e.g., hning, shading, coloring, black work, color or other types or styles of tattoomng). In the
claimed subject matter, the cam or cam assembly 1s replaceable and/or interchangeable and
may control a timeframe or dwell time that a tattoo needle 1s mside a consumer’s skin or 1n an
extended position by having different dimensional measurements and/or -Shapes: and/or

characteristics.

In embodiments, the variable waveform cam device or apparatus may cause the
peedle(s) to be retracted from the consumer’s skin much quicker, which reduces trauma
inflicted on the consumer’s skin tissue. In some embodiments, the cam or cam assembly may
be replaceable or be able to be changed. In this embodiment, the cam or cam assembly may
also be changed to a different geometric configuration and/or shape to allow an artist to

determine a most effective amount of dwell or hesitation time. In some embodiments, the

cam or cam assembly may be changed to allow a tattoo artist to control a dwell time or
hesitation to occur in whatever position or portion of the stroke cycle the tattoo artist wants
(e.g., expansion and/or extraction), and to be utthzed for whatever tattooing effect the tattoo
artist 1s atnung to achieve.

The claimed subject matter differs from currently available tattoo devices or machines

i many ways. There are no similar devices or mechamisms within the tattoo mdustry to date.
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No tattoo machimes melude a cam or cam assembly simular to the cam described herein.
Previous tattoo devices or mechamisms have no way of controlling an amount of dwell or
hesitation time of the needle(s) i any position of a stroke cycle. Further, previous tattoo
devices or mechanisms also have no way to controf the speed or acceleration of the needle(s)
in any posttion of a stroke cvele. In some embodiments, the claimed subject matter is
directed to the ability to adjust and/or contro! a) the dwell or hesitation time of a needle in a
consumer’s skin and b) the speed or acceleration of the needle in the tattoo machine within g
otven stroke cycle. Further, the claimed subject matter enables an artist to vary the amount of
time a needle(s) spends in the skin or in an extended position in order to reduce trauma to
design that includes one or more receptacle areas or slots or openings that allow an anti-

rotation pin to be utilized to keep the cam or cam assembly from rotating.

Many consumers are ynaware that their tattoo machines or devices are causing the
needle(s) they are using to dwell or hesitate inside the skin as they are tatiooing, and so no

measures are in place or being used to reduce the trauma associated with this needle dwell.

Figure 1A illustrates a cross-sectional view of a rotary tattoo device or machine
accordmg to some embodiments. Figure 1B illustrates an exploded view of a rotary tatioo
device or machine according to some embodiments. In some embodiments, a rotary tattoo
device or machine 100 may include a RCA jack or power input port 155; an end cap 150, an
mner housing 145, an electric motor or motor assembly 140, a motor shaft or motor shaft
assembly 141, a bearing 135, a bearing arm or flywheel 130, a bearing shaft or post 136, a
grip or grip assembly 125, at least two O-rings (a rear O-ring 116 and a front friction O-ring
115), a replaceable cam or cam assembly 120, a needle plunger or a needle 110 and/or a
needle cartridge 105,

In some embodiments, the electrical motor or motor assembly 140 may be positioned
or attached to the tnner housing 145. In some embodiments, the electrical motor or motor

assembly 140 may be attached via one or more machine screws 142 although other fasteners

may be utilized. In some embodiments, the motor or motor assembly 140 may have a
cyhindrical or circular shape. In some embodiments, the inner housing 145 may have a
cyhindrical or circular shape. In some embodiments, the diameter of the inner bousing 145

may be reduced from one end to another. In some embodiments, a motor shaft 141 may be
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attached, connected and/or coupled to the electrical motor assembly 140 (or may be

integrated within the electrical motor assembly 140).

In some embodiments, a bearing arm or flywheel 130 may be connected, coupled or
attached to the motor shaft 141. In some embodiments, the bearing arm or flywheel 130 may
have a hole or opening in its center into which the motor shaft 141 may be inserted. In some
embodiments, the bearing arm or flywheel 130 may be connected and/or attached to the

motor shaft 141 via a set screw or other fasteners.

In some embodiments, the bearing arm or flywheel 130 may have a bearing 130 press
fit onto a bearing shaft 136 that may be built in or attached to the bearing arm or flywheel
130. In some embodiments, the bearing atim or flywheel 130 may have a circular shape with
one flat side, or alternattvely may have a number of other shapes. In some embodiments, the
bearing shaft 136 may protrude from or be attached to an outer surface of the bearing arm or
flywheel 130,

In some embodiments, the replaceable cam or cam assembly 120 may be coupled,
connecied, attached or fit onto an end (e.g., a distal end) of a motor shaft 141. In some
embodiments, the cam or cam assembly may have a circular shape. In some embodiments,
the cam or cam assemnbly 120 may have one or more teeth, slots or openings on a
circumferential edge of the cam or cam assemb ty 120. In some embodiments, the cam or
cam assembly [41 may have a protrusion on a first end to receive the motor shaft 141. In this
embodiment, the motor shatt 141 may be positioned nside the protrasion of the cam or cam
assembly 120. In some embodiments, a second end of the cam or cam assembly 141 may
mclude an angled ramp, a ramp feature, a ramp shape or a ramp portion. The angle, shape
and/or dimensions of the ramp feature or ramp portion of the cam or cam assembly are novel
and allow an operator to control a dwell time or hesitation time of the needle in a user’s skin
and/or in an extended position. In some embodiments, the ramp feature or ramp portion may
have a shape that resembles a waveform {e.g., like a ramp waveform, a sinusoidal waveform,
or a curved pulse waveform). In some embodiments, different waveforms may correspond to
different cam or cam assemblies and thus they may be variable.

Figure 1C tllustrates a side view of a rotary tattoo machine in a retracted position with
an outer cover or grip removed according to some embodiments. Figure 1D 1tlustrates a side

view of a rotary tattoo machine in an extended position with an outer cover or grip removed
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according to some embodiments. Figure 1E itlustrates a top perspective view of a rotary
tattoo machine m a retracted position with 3 grnp removed according {0 some embodiments.
Figure 1F illustrates a top perspective view of a rotary tattoo machine in an extended position
according to some embodiments. In some embodiments, the replaceable cam or cam
assembly 120 may slide up or down the motor shaft 141 during operation of the rotary tattoo
device or machine 100. In some embodiments, as the motor assembly 140 is tarned on, the
motor shaft 141 rotates in a clockwise or counterclockwise direction. In some embodiments,
the motor shaft 141 rotation causes the bearing arm or flywheel 130 to rotate as illustrated by
reference number 171 in Figure 1F. In some embodiments, the bearing arm flywheel 130
rotation may cause the bearing 135 to move trom a first position 173 {(needle in a retracted
position) to a second position 174 {(needle in an extended position) as is dlustrated in Figures
1C and ID. As is tllustrated m Figures 1C and 1D, the bearing 135 moves up the ramp
feature or ramp shape of the cam 120 and this movement causes the cam 120 to move to the
extended position. In some embodiments, the bearing arm flywheel 130 rotation and
resulting bearing movement on the ramp feature or ramp portion may cause the cam or cam
assembly 120 to be pushed from the retracted position towards the extended position, as 1s
illustrated by reference number 172 in Figure 1F. In some embodiments, the bearing arm 130
rotation may drive the bearing 135 along a sloping path on a ramp portion or ramp feature of
the cam or cam assembly 120, In some embodiments, the ramp portion may be located on a
bottom section or portion of the cam or cam assembly 120. In these embodiments, the
driving of the bearing 135 along the sloping path of the ramp portion of the cam assembly
drives the cam or cam assembly 120 from the retracted to the exiended position. In some
embodiments, the cam or cam assembly may be positioned or pressed against (or connected)
the needle or needle plunger 110 and push the needle or needle plunger 110 and the needle
may move from a retracted position (as shown in Figure 1C and Figure 1E) to an extended

posttion {as shown m Figures 1D and 1¥).

-

In some embodiments, the ramp feature or ramp assembly may have many different
shapes or waveforms, and/or different dimensions which would be associated with different
behaviors of the needle including dwell time of the needle. In some embodiments, if a ramp
feature or ramp shape 1s flat and the bearmg 135 i1s moving along the ramp {eature, the cam or
cam assembly 120 1s not moving down the motor shaft cam and thus the needle is still in the

retracted posttion. However, 1l the ramp feature has any wnchne or shight curve then the

8
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bearing 135 pushes the cam or cam assembly 120 up or down the motor shait 141 and cause
the needle 110 to move towards the extended position. In some embodiments, the rise or
slope of the ramp feature or ramp assembly may determine how quickly or fast the cam 120
moves along the motor shatt relative to the rest of the stroke cycle 141 and the needle 110
moves from the retracted potion to the extended position. Simularly, on an opposite side of
the ramp feature or a different section of the ramp feature, the bearing 135 may move along
the slope or decline of the ramp feature on the opposite side and may cause the cam or cam
assembly 120 to move back up the motor shaft 141 and cause the needle 110 to move to the
retracted or original position. In some embodiments, the shape, waveform and/or the slope of
one portion of the ramp feature may be symmetrical with the other portion of the ramp
feature. In some embodiments, the shape, waveform and/or the slope of one portion of the
ramp feature may be different and thus not svmmetrical with the other portion and this may

be referred to as an asymmetrical cam or cam assembly 120.

In some embodiments, the cam or cam assembly 120 may have one or more slots (or a
plurality of slots) located about a circumferential edge of the cam or cam assembly 120, In
some embodiments, an anti-rofation pin 161 may be posiitoned or located 1n one of the
housing 145 and does not move. [n this embodiment, the anti-rotation pin 165 may fit mto
one of the slots and the cam or cam assembly 120 may be prevented from rotating when the
motor shalt 1s rotating. In some embodiments, the tattoo machine or device 100 may have
more than one anti-rotation pins 165 where each of the anti-rotation pins 165 that fit into the
one or more opemngs or slots. The use of one or more slots on the cam or cam assembly 120
allows the anti-rotation pins to it into a number of slots and thus does not require a specific
location within the rotary tattoo machine or for the cam assembly 120 to have a specific

position.

In some embodiments, an RCA jack (or power input port) 155 may be connected or
attached to an end cap 150. This allows connection of the tattoo machine or device to an
external power supply. In some embodiments, one or more wires may be used to connect the
electrical jack 155 to the electric motor 140. In some embodiments, a cable may be plugged
from an external tattoo power supply to the RCA jack 155 to provide power to the tattoo

machine or device. In some embodiments, the rotary tattoo machine or device 100 may be
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turned on or powered on utilizing an external toot swiich or another swiich. In some

embodiments, a battery may be used to provide power to the tattoo machine or device.

In some embodiments, one or more springs 160 may be placed inside a grip or outer
housing 125. In some embodiments, a first end of the one or more springs 160 may be in
contact with an end of grip or outer housing 125 and a second or other end of the one or more
springs 160 m contact the cam or cam assembly 120. In some embodiments, the one or more
springs 160 may be positioned around the protruding portion of the cam or cam assembly
120, the needle or needle plunger 110 and/or a portion of the needle cartridge 105, In some
embodiments, the one or more springs 160 returns the cam or cam assembly 120 to a
retracied position (or af rest position) from an extended position or where the needle is in the
consumer s skin). In addition, the one or more springs 160 holds and/or presses the cam or

cam assembly 120 1n place against the bearing 135 of the bearing arm or flywheel 130.

In some embodiments, the cam or cam assembly 120 may be utilized to drive the
needle cartridee assembly 105 and needle 110 m an up or down direction. In some
embodiments, the needle cartridge may be connected or attached to the outer housing. In
some embodiments, the one or more rubber O-rings | 15 and 116 may be attached or
connected to the mner housing and the one or more O-rings may be utilized to set a distance
and/or position between the inner housing 145 and/or the outer housing 155. In some
embodiments, a rear O-ring 116 may be placed in a position closer to a back of the tatioo
machine as compared to the front friction O-ring 115. In some embodiments, the rotary
tattoo machine or device 100 may utilize a needle bar and the needle 110 may be held by the
needle bar. In these embodiments, the cam or cam assembly 120 may contact or push the

needle bar when 1t moves up and down the motor shaft 141.

Figures 2A — 2M illustrate different cam or cam assemblies according to
embodiments of the invention. These figures are illustrative and are only representative of
some of the cams or cam assemblies that are possible with the subject matier described
herein. In some embodiments, a cam or cam assembly 120 may be 1dentified by one
measurement which is an amount of time {e.g., a dwell time) of a stroke cycle a needle
spends 1n a consumer s skin or in the extended position. In some embodiments, this dwell
time may be represented by a percentage. In some embodiments, different cam or cam
assemblies 120 have dwell tumes or percentages ranging from 10 percent to 55 percent. In
some embodiments, for example, one cam or cam assembly 120 may have a 20 percent label

10
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which represents that the needle spends approximately 20 percent of a stroke cycle mside a
consumer s skin. In a second example, one cam or cam assembly 120 may have a 33 percent
label which represents that the needle spends approximately 33 percent of a stroke cycle

mside a consumer’s skin.

In some embodiments, a cam or cam assembly 120 may be identified by another
measurement which is a distance or estimated distance a needle may travel during a stroke
cycle {e.g., which may be referred to as a stroke length). In some embodiments, a stroke
length may range from .5 millimeters to 6.5 millimeters. Accordingly, in some embodiments,
each cam or cam assembly 120 may be referred to as 4.2 or alternatively 3.5 or 2.8
milhmeters. In some embodiments, a height of a ramp or ramp shape on one end of a cam or
cam assembly 120 may correspond to a stroke length of the cam or cam assembly 120, As
noted above, these measurements are only illustrative and/or representative examples and

may have a lot of other values,

Other rotary tattoo machines do not utilize a cam or cam assembly as described
heremn. This new and novel assembly is a sigmificant improvement over prior tattoo machine
devices because a tattoo arist or operator now may control a dwell ttme (or percentage) of a
needle inside of a consumer’s skin or 1n an extended pos:iiion and/or a stroke length of the

needle by changing to a different cam or cam assembly.

Figure 2A illustrates a top view of a cam assembly having a stroke length of

approxumately 4.2 mitlimeters and a 28 % dwell time according to some embodiments.
Figure 2B illustrates a side view of a cam assembly having a stroke length of approximately
4.2 mithimeters and a 28 percent dwell time according to some embodiments. Figure 2C
illustrates a front cross-section view of a cam assembly having a stroke length of

approximately 4.2 millimeters and a 28 percent dwell time according to some embodiments.

In some embodiments, a cam or cam assembly 120 may include one or more slots
205, a protrusion or shalt receiving assembly 220, a ramp feature or ramp assembly 210,
the cam or cam assembly 120 may have a circular shape when viewed from the top. In some
embodiments, a protrusion or shaft recetving assembly 220 may have opening to atlow the
motor shaft 141 to be placed and/or positioned. In some embodiments, the cam or cam

assembly 120 may have one or more slots 205 around the circumferential edge of the cam or

11
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caim assembly 120. These one or more slots 205 may engage the anti-rotation pin to prevent
the cam or cam assembly 120 from rotating. In some embodiments, for example as
Hlustrated the ramp feature or ramp assembly 210 may have a height of approximately 4.2
millimeters. In some embodiments, the height of the ramp or ramp assembty 210 may
determine or be associated with a stroke length of the rotary tattoo machine. In other words,
in some embodiments, a tattoo operator or artist may modify and/or change a stroke length of
the rotary tattoo machine by changimg the cam or cam assembly 120 to one that has a

different ramp feature or ramp assembly height.

In some embodiments, a ramp feature or ramp assembly 210 shape, waveform and/or
slope may control a dwell time (or percentage) of the needle m a rotary tatioo machine in a
consumer’s skin or i an extended position. In some embodiments, the ramp feature or ramp
assembly 210 and the protrusion 220 may be on opposite ends or sides of the cam or cam
assembly 120, In some embodiments, the ramp feature or ramp assembly 210 may have a
slope that 1s a sharp or steep curve from a bottom portion of the ramp assembly (as illustrated
in Figure 2B) to a top portion of the ramp assembly. In this embodiment, the sharp or steep
curve allows the bearing 135 to travel from a lowest point of the ramp assembly to a highest
point of the ramp assembly 210 1n a quuck fashion. In this embodiment, the quick travel time
atlows a quicker movement of the needle 110 to an extended position and also a quicker
movement of the needle to a retracted position (if the back side of the ramp feature is
symmetrical with the iltustrated portion 211 of the ramp teature or ramp assembly. In this
embodiment, the quicker movement to the extended position and then back to the retracted
position results in a lower or smaller dwell time in the consumer’s skin or 1n an extended
postiion. Thus, the dwell tume 1s associated and/or controlled by shape and/or slope of the
ramp feature or ramp assembly 210. Figure 2C illustrates that a cross section of the cam or
cam assembly 120 from a front view. Figure 2C illustrates the motor assembly shaft 141 that
is placed or positioned in the opening 215 of the cam assembly. In addition, in this
embodiment, the cam assembly 120 ramp features, ramp portions or ramp assemblies are
symmetrical {e.g., thev have the same dimension and shapes). In Figure 2C, a left portion of
the ramp feature 211 and a right portion of the ranp feature 212 cam assemblies are

symmetrical.

Figure 2D illustrates a top view of a cam or cam assembly having a stroke length of

approximately 4.2 millimeters and a 40 % dwell time according to some embodiments.
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Figure 2E illustrates a side view of a cam or cam assembly having a stroke length of
approximately 4.2 mulhimeters and a 40 % dwell time according to some embodiments.
Figure 2F illustrates a front cross-section view of a cam or cam assem'bly having a stroke
length of approximately 4.2 millimeters and a 40 percent dwell time according to some

ambodimenis.

The main difference between the cam or cam assembly in Figures 2A — 2C and the
cam or cam assembly 1n Figures 2D — 2F 1s the different shape and/or slope of the ramp
feature or ramp assembly of the cam or cam assembly 120 in Figures 2D — 2F. In the
embodiments illustrated in Figures 2E and 2F, the slope of the ramp feature or ramp assembly
15 lesser and/or lower. This results m a longer time where the cam assembly 1s pushing the
needle and also causes the needle to dwell a longer time 1n the consumer’s skin or in an
extended position. Thus, this embodiment is associated with the dwell time of approximately
40 percent in a consumer’s skin or in the extended position.  Also, the cam assembly 120
iHustrated in Figures 2D — 2F is symmetrical as 1s shown 1n Figure 2F where ramp assemblies

271 and 212 are the same on each side.

Figure 2 illustrates a top view of a cam or cam assembly having a stroke length of
approximately 4.2 millimeters and a 33 % dwell time according to some embodiments.
Figure 2H illustrates a side view of a cam or cam assembly having a stroke length of
approximately 4.2 millimeters and a 33 % dwell time according to some embodiments.
Fieure 21 illustrates a front cross-section view of a cam or cam assembly having a stroke
length of approximately 4.2 millimeters and a 33 percent dwell time according o some
embodiments. Figure 2H illustrates a ramp feature or ramp assembly 218 of a cam or cam
assembly 120 that has a greater slope than the ramp slope for the cam or cam assembly
tHhustrated tin Figures 2A — 2C and a lower slope than the ramp slope for the cam or cam
assembly 120 illustrated in Figures 2D — 2F. This results in a bearing 135 for the cam or cam
assembly illustrated in Figures 2G — 21 moving to an extended position in a quicker amount
of time as compared to the cam or cam assembly illustrated m Figures 2D — 2F, butina
slower or slightly slower time than the cam or cam assembly illustrated in Figures 2A - 2C.
In addition, the cam or cam assembly 120 tllusirated in Figure 21 is asymmetrical in that the
slope and/or shape of the two sides 218 and 219 of the ramp feature or ramp assembly 221
are different. This means that the two sides 218 and 219 will result in the needle 110 having

different associated dwell times in the consumer skin. It also shows that different sides of the
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ramp teature or ramp assemblies in a single cam may have different shapes and/or ditiferent
dimensions and thus different dwell ttmes. This means that moving from the needle from the
retracted position to the extended position may have specific dwell time characteristics and
the movement from the extended position back to the retracted posttion may have a different
dwell time or chracteristics. This provides great flexibility in designing of rotary tattoo
machines and the ability to handle different types of tattoos or different portions of the tattoos
because vou have cams or cam assemblies that may be designed to be associated or
correspond to different types of tattoos or different sections of the tattoos.

Figure 27 illustrates a top view of a cam or cam assembly having a stroke length of
approximately 4.2 mulhmeters and a 20 % dwell time according to some embodiments.

Figure 2K illustrates a side view of a cam or cam assembly having a stroke length of

approximately 4.2 mitlimeters and a 20 % dwell time according to some embodiments.
Figure 2L illustrates a side cross-section view of a cam or cam assembly having a stroke
embodiments. In Figure 2J, the cam or cam assembly 120 may include one or more slots
205. In Figure 2K, the cam or cam assembly 120 may include a ramp feature or ramp
m an extended position. As 1s tlustrated in Figures 2K and 2L, a first portion 233 of the
ramp feature 230 may be flat and thus the cam or cam assembly 120 may not move up and
down the motor shaft and thus the needle may not be mserted mto the consumer’s skin or {o
an extended position. As is illustrated in Figures 2J and 2K, a second portion 232 of the ramp
feature may have a slope or shape and this may result in the needle moving to the extended
position from the retracted position. Because the ramp feature moves to the highest point in a
smaller space (e.g.. approximatelv half of a size of the ramp assembly 230), this results in a
smallest amount of dwell time or time in an extended position for the tattoo needle. The
embodiments illustrated in Figures 2K and 2L identify that even one side of a ramp assembly
120 may have different shapes or slopes (e.g., one portion is flat, another portion has a slope)
in order to control dwell times or times in an extended position for the needle.

In some embodiments, cams or cam assemblies 120 with different dwell times or
percentages of stoke cycle inside a consumer’s skin may be utilized for different tattoo tvpes
or sections of a tattoo. For example, a cam assembly or cam 120 having a small dwell time

(e.g., approximately 20 percent), may have a quick or snappy needle tnsertion along with a
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fast recoil which resulits in a needle getting 1n and out of a consumer’s skin very quickly. In
these embodiments, the cam assemblies or cam 120 having shorter or small dwell times may
be utilized by a tattoo artist who is providing a tattoo lining or may be utilized by a tattoo
artist or operator who moves their hand very quickly across a tattoo or wotk area on a
consumer’s skim. In these embodiments, the slope and/or shape mayv be lower and allow a
bearing to more easily move up the ramp assembly 210

In another example, a cam or cam assembly 120 having a medium dwell time (e.g.,
approximately 28 percent} may also have a slightly slower needle insertion speed with a
similar fast recoil as the 20 percent embodiment. In this embodiment (e.g., a 28 percent to 33
percent camy), these cam assemblies 120 {and thus the tattoo machine or devices) may be
utilized for tattoo shading or may be utihized by tatioo artist or operator whose hand does not
move as quickly across the consumers skin).

In some embodiments, a cam assembly or cam 120 having a medium dwell time {e.g..
approximately 33 percent) may have a much slower insertion speed with a same recoil speed
as the cam assembly or cam 120 with a dwell tume of 20 percent. In Some embodiments, this
cam assembly 120 may be asymmetrical. In this embodiment (e.g., the approximately 33%

cam assembly) may be used for tattoo layering and/or other tattoomng over a same area of a

consumer’s skin multiple times without damaging the consumer’s skin tissue.

In some embodiments, a cam assembly or cam 120 having a large dwell time (e .g..,
approximately 40 percent) may have a slowest skin insertion speed. In this embodiment {e.¢.,

the approximately 40% cam assembly) mav be used for coloring and/or other tattooing where

solid areas of saturation are needed.

The bearing travels along the ramp feature or ramp assembly of the cam assembly as
follows. This is illustrated 1n Figures 2M and 2N which are a side view and a cross sectional
view according to some embodiments. Figure 2M illustrates a side view of a cam or cam
assembly according to some embodiments. Figure 2N llustrates a cross sectional view of a
cam or cam assembly according to some embodiments. In some embodiments, the bearing
moves from a start position 240 (where the needle is retracted) to an extended position 245
(where the needle 1s extended). Afier that, the bearing moves from the extended position 245
back to the start position utilizing another portion of the ramp feature or ramp assembly of the

cam or cam assembly. This is illustrated in Figure 2N where the bearing movement to the
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extended position along the ramp feature or ramp assembly 1s tllustrated by arrow and
reference number 250 and the bearing movement from the extended position to the end
position (which may be the start position or retracted position) along the ramp feature or
ramp assembly 1s ltustrated by arrow 251, Although the arrows tllustrated m Figure 2N go
from right to left, in some embodiments, opposite direction of travel by the bearing may
occur from left to right. Because Figure 2K and 2M are cross-sections, you cannot see that
actually the bearing travels on a circular path from a retracted position to an extended
position and then to a retracted position around the circular path (e.g., in other words the

bearing moves in one direction —e.g., clockwise or counterclockwise).

In some embodiments, the rotating tattoo machine or device may also include a
mechanism or switch that reverses a rotation of the motor or motor assembly 140 and thus
reverses a rotation direction of the shaft or shaft assembly 141. Thus, in this embodiment, the
cam or cam assembly 120 may be dual-purpose if the motor assembly 140 may rotate in both
directions. In this embodiment, when the motor 140 1s rotating m one direction, one portion
of a ramp feature or ramp assembly of the cam or cam assembly may be utilized (e.2., in

Figure 21, ramp feature portion or ramp assentbly portion 218 of the cam or cam assembly

may be utilized) which results i a first dwell time (which may be utilized for tattoo lining).
In this embodiment, the second portion of the ramp feature or ramp assembly may be utilized
for the return of the needle to the retracted position (e.g., in Figure 21, ramp assembly portion
219 of the cam assembly may be utilized), which results in a second dwell time (which may
be utilized for tattoo saturating}. This occurs because the cam or cam assembly illustrated in
Figures 2G — 21 is asymumetrical (e.g., has a different waveform, shape, slope, and/or
dimensions for different sections or portions of the ramp assembly). As is illustrated in
Figure 21, a ramp feature or ramp assembly portion 218 has a different waveform, shape
and/or slope as compared to ramp portion 219. Because the different ramp portions have
different waveforms, shapes and/or slopes, the pushing and/or extending of the needle could
be faster on one ramyp feature or ramp assembly portion of the cam assembly {e.g., ramp
portion 218 which has a lower slope and thus easier path), and the pushing and/or extending
utilized (e.g., ramp feature or ramp assembly portion 219 which has a higher slope and a
more difficult path). The cam in some cases has an asymmetrical waveform, so for example

the stde that does the pushing (extending) of the needle could be fast, while the side domng the
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retracting of the needle can be slow. However, if the rotation of the motor assembly 140 is
reversed, then a different path 1s taken on the ramp {eature or ramp assembly by the bearing.
In these embodiments, reversing the rotation of the motor assembly to a counterclockwise
direction (from a clockwise direction}, would cause the pushing or extending of the needle to
be performed by the one side of the ramp feature or ramp assembly (e.g., ramp feature
portion 219 in Figure 21} and retracting performed by the back side of that ramp feature (e.g.,
ramp feature portion 21R in Figure 2I). The reversing of the motor assembly may do two
things: For asymmetrical cam assemblies, the cam or cam assemblies can be dual-purpose.
For symmetrical cams, this can double or extend the lifespan of these cam assemblies
because when one side of the ramp assembly 1s worn out, the other side of the ramp assembly

may be used.

When the rotary tattoo machine or device is fully assembled, a needle cartridge 105
may be attached to the end of the outer housing of the rotary machine or device 100 and the
needle may be located i the needle cartridge 105, In some embodiments, a knob on an end
cap 150 may be utilized to adjust a depth of the needle 110. In some embodiments, the
needle 110 may be dipped nto an inkwell or ink container and may then be utihized to apply

the ik to the user or consumer’s skin.

It is important to sterilize or decontaminate the rotary tattoo machine or device 100
between uses, especially with an environment including infectious diseases. In some
embodiments, an autoclave machine or device may be utilized to sterilize some or all of the
portions of the rotary tattoo machine or device 100. In some embodiments, a consumer may
remove the grip and/or the outer housing by unscrewing or unfastening the grip and/or the
outer housing from the nner housing 145, In some embodiments, the grip 125 and/or the
outer housing may be placed into a stertlization pouch and the sterilization pouch may be run
through the autoclave machine. It is important to sterilize the grip or outer housing 125
because this is the part of the rotary tattoo machine or device 100 that the tattoo artist
touches. In some embodiments, the grip 125 and/or the outer housing may be disposable and

then disposed of after each use.

A unique aspect of the present rotary tattoo machine or device 1s the ability to vary the
needle frequency wavetorm and/or to mnimize a portion of the stroke cycle that the needle
may be present within a consumer’s skin or an extended portion. Frequency waveform may
refer to the position of the needle or cam n a given cycle over time. In some embodiments, a
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portion of the stroke cycle may be represented and/or measwred as a percentage. The varying
of the needle frequency waveform may be accomplished by the rotary tattoo machine having
a replaceable cam or cam assembly 120 with different dimensional characteristics and/or
ramp slope and/or shape characteristics. In some embodiments, a tattoo artist may remove
the erip 125 and/or outer housing and then remove the cam or cam assembly 120. In these
embodiments, the original cam or cam assembly 120 may be replaced with another cam or
cam assembly 120 having a different waveform and/or stroke profile or a different ramp slope
and/or shape. In some embodiments, as described above, the different waveform and/or
stroke profile may be accomplished via different dimensional characteristics or aspects
(inchuding but not limited to the shape or slope of the ramp or ramp assembly of the cam or
cam assembly). In these embodiments, the tattoo artist may then attach or connect the grip
125 and/or outer housing to the inner housing 145. After the cam or cam assembly 120 has
been replaced, the rotary tattoo machine or device 100 now has a different needle frequency

waveform and/or stroke profile because of the different cam or cam assembly 120.

A tattoo artist may also change the stroke length of the rotarv tattoo machine or
device 100. In order to change the stroke length, the tatico artist may first remove the grip
and/or outer housing 125 from the inner housing 145 by unscrewing the two, using the outer
housing and end cap grip 150. In this embodiment, the tattoo artist may remove the cam or
cam assembly and replace it with the desired cam or cam assembly 120 with a desired or
selected stroke length. For example, cam assemblies may have stroke lengths of 2.8, 3.5 or
4.2 milhimeters, or alternatively have stroke lengths ranging from .5 millimeters to 6.5
millimeters, although the claimed subject matter is not limited to these stroke lengths. In
some embodiments, the tattoo artist may screw the erip/outer housing 125 back onto the mner
housing 145, which is accomplished by using the grip/outer housing 125 and end cap 150 to
erip and unscrew. In some embodiments, the stroke length associated with a cam assembly
120 may be identified by a real numeral which may be expressed in millimeters.

- .

A tattoo artist may also adjust a speed of the rotary tattoo machine or device by
changing the voltage of the rotary tattoo machine or device, while it is plugged n and
operating, through a variety ol well known techniques. In some embodiments, a tattoo artist
may also replace and/or change a motor assembly 140 m order to change the speed, torque,

and/or power characteristics of the rotary tattoo machine or device. In some embodiments, a
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ditferent motor assembly 140 may provide a higher rotational speed than a prior motor

assembly and/or may generate a higher torque as compared to the prior motor assembly.

The new and improved rotary tattoo machine or device may be made utilizing a
number of molded parts. In some embodiments, the Grip.f"Ou_ter Housin g 125, the Inner
Housing 145, the Bearing Arm or Flywheel 130, the Cam or Cam Assembly 120, and/or the
End Cap 150 may be machine molded. In some embodiments, these components may be
made of a plastic material or a composite material. In some embodiments, the above-
identified components may be made of a metallic material, for example aluminum, steel,
and/or brass. In some embodiments, motor or motor assembly 140 may be a 2224 custom-
made electric motor sold by Faulhaber, although the claimed subject matter ts not himited to
this motor and other electric motors. In this embodiment, the motor or motor assembly 140
may include ball bearings and/or a 12-14.6mm exposed shaft or longer, or shaft assembly 141
(although other motors or motor assemblies with other shaft lengths may be utilized). For
example, the shaft length may range from 10 mm to 20 mm 1n some embodiments. In some
embodiments, the cam function(s) may be utilized using a pneumatic or hvdraulic motor. In
some embodiments, the bearing 135, the spring 160, the set screw, the one or more machine
screws, the electrical jack (RCA) or connector 155, and/or the anti-rotation pin 1635 may be

obtamed from other manufacturers and/or distributors.

Figure 3 illustrates a flowchart illustrating assembly of a rotary tattoo machine or
device according to some embodiments. A tattoo artist may assemble the rotary tattoo
machine or device 100 by following the following steps. In step 3085, a tattoo artist or
individual may screw the motor or motor assembly 140 to the inner housing 145 utilizing
three (3) machine screws. Depending on the embodiment, more or less machine screws may

be utilized and/or other fasteners may also be utilized.

I n step 310, a tattoo arfist or manufacturer may press-fit a bearing 135 onto a shaft of
the bearing arm 130. In step 315, the tattoo artist or manufacturer may attach the bearing arm
130 to the motor shaft 141 using a set screw, at a bottom of the motor assembly shaft 141. In
step 320, the tattoo artist or manufacturer may press-fit an anti-rotation pin 165 into a hole in
the mner housing 145 until the anti-rotation pin 165 reaches a bottom of the hole. In step
325, the tattoo artist or manufacturer may slide a cam or cam assembly on to the motor shaft
or motor shaft assembly 141 throngh a matching size hole on a bottom of the cam or cam
assembly. In some embodiments, 1f may be important to make sure that the anti-rotation pin
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165 shides mto one of corresponding slots on the cam 120, In step 330, the tattoco artist or
manuiacturer may attach a spring 160 to an mside of the grip or outer housing 125 by
pushing it into an inner cavity unti! the spring stops in the channel designed to hold the spring
160. In step 3335, the tattoo artist or manufacturer may solder a first side of one or more wires
to corresponding terminals on the motor assembly 140 and other sides of the wires to the
terminals on a RCA electrical jack 155. In some embodiments, the wires may need to be
passing through a hole or channel of the end cap 150 of the tattoo machine or device 100, In
step 340, the tattoo artist or manufacturer may screw the end cap 150 of the tattoo machine or
device 100 on to the 1nner housing 145 at an end nearest to the electric motor assembly 140
terminals). In step 345, the tattoo artist or manufacturer may attach two O-rings 115 and 116
to the mner housing 145 mnto the O-ring slots. In step 350, the tattoo artist or manufacturer

may screw the grip or outer housing 125 on to the mner housing 145.

The new and mproved rotary tattoo machine has multiple cam or cam assemblies 120
that all {it the tattoo machine and can be swapped out and/or changed. In some embodiments,
the multiple cams or cam assemblies 120 have different dimensional and/or shape profiles
which change the behavior of the needle(s} with respect to the consumer’s skin and/or stroke

lengths of the rotary tattoo machine.

An additional feature of the new and improved rotary tattoo machine or device 100
may be the ability to utilize mulitple grips or outer housings 125 that can be changed and/or
swapped out with each other. In some embodiments, the different grips or outer housings
125 may have different sizes and/or shapes. Figure 4A —4F illustrates different erips or outer
housings for a new and improved rotary tattoo machines according to some embodiments.
This allows grips or outer housings to be changed if a tattoo artist has a larger hand or may
need a better erip in order to apply ink to the user or consumer. In some embodiments, the
orips or outer housings may have different sizes and/or different shapes. In an embodiment; a
e1ip shape may have an ergonomic purpose. In an embodiment, the grip may allow better
comiort for the tattoo artist. In an embodiment, the grip or outer housing may have multiple
holding positions. In an embodiment, the grip or outer housing 125 may be disposable and
there may also be a disposable grip cover, which may be utihzed to address samtary concerns
of consumers. In this embodiment, if the tattoo artist utilizes the disposable grip and the
disposable grip cover, there i1s no need to clean the grip 125 between each tattoo and this is

advantageous when dealing with consumers who want a clean tattoo practice. In
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embodiments, where grips or outer housings 125 are disposable, the grip or outer housings
125 of the rotary tattoo machimes may always be clean. This may eliminate the need o
autoclave the grip. In an embodiment, the grip or outer housing 125 may be an anti-roll grip,
or a larger or smaller size grip to accommodate a bigger or smaller motor assembly 140.
Figure 4A tllustrates a small erip or housing according to some embodiments, which may be
a 27 mm grip or housing 401. Figure 4B illustrates a medium grip or housing according to
some embodiments. In some embodiments, the medium grip or housing for the rotary tattoo
machine may be a 33 mm grip or housing 403. Figure 4C illustrates a large arip or housing
according to some embodiments. In some embodiments, the large grip or housing for the
rotary tattoo machine may be a 38 mm grip or houstng 405. Figure 4D tllustrates a grip or
housing with multiple holding positions (e.g., two holding positions) according to some
embodiments. In some embodiments, the grip or housing has a first holding position 410 and
a second holding position 415. Figure 4E illustrates a disposable grip or housing assembled
1n a rotary tattoo machine accordmg to some embodiments. Figure 4F 1llustrates a disposable
orip or housing in a rotary tattoo machine with the grip removed according o some
embodiments. Figures 4E and 4F illustrate a disposable grip or housing 420 and a disposable

orip armature 4235,

In some embodiments, a tattoo artist may choose to use a traditional needle bar
mstead of a needle cartridge. In this embodiment, the cam assembly may attach to the needle

bar which in tum causes movement of the needle.

In some embodiments, the tattoo machine or device may have a motor or motor
assembly 140 that is soft-mounted or mounted onto a spring mechanism that is in the inner
housing 145. In some embodiments, the soft-mounting or the mounting onto a spring
mechanism of the motor assembly has the purpose of having a cushioning effect for the
motor 140. In additional embodiments, the motor or motor assembly 140 can be mounted on
a rubber cushion rather than being hard-mounted within the inner housing 145, for the
purpose of having a cushioning effect, as described above. In additional embodiments, the
motor or motor assembly 140 can be mounted on an adjustable spring or rubber cushion
within the mnner housing. In such an embodiment, the tattoo machime or device 100 may
include an adjustment assembly for the adjustable spring or rubber cushion such that an artist

can adjust an amount of cushioning effect he or she desires for the motor or motor assembly,
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The new and mmproved rotary tattoo machine and device with the unigue cam or cam
assembly design as well as other features described above reduces trauma {0 a consumer’s
skin because of the reduction of the amount of time a needle or needles may dwell inside the
consumer’s skin during a stroke cvcle. In other words, the device does the work, and an artist

should use it as normal, or how they would use any other needle cartridge tattoo machine.

As stated above, rotary tattoo machines cause a needle to dwell/hesitate nside the
skin due to the geometry of the cams that are used to drive a needle. This dwell/hesitation
time can cause added and unnecessary tissue damage being that an artist’s hand is moving
forward and a needle 1s not given sufficient time to be retracted from the skin before such

hand movement 15 made. The invention claimed here solves this problem.

This vartable waveform cam invention causes the needle(s) to be retracted from the
skin much quicker, reducing trauma mflicted on the skin tissue. This cam can also be
changed such that an artist can determine the most effective amount of dwell/hesitation time
that occurs mn whatever position of the stroke cycle they want, for whatever etlect they are

atming to achieve.

The claimed invention differs from what currently exists. There are no similar
mechanisms within the tattoo mndustry to date. Previous mechanism have no way of
controlling the amount of dwell/hesitation time or the speed/acceleration of the needle(s) in
any position of a stroke cycle. This invention enables an artist to vary the amount of time a
needle(s) spends mn the skin mn order to reduce trauma to skin and m order to best saturate a

{attoo.

Many people are unaware that their tattoo machines are causing the needle(s) they are
using to dwell/hesitate mnside the skin as they are tattoomg, and so no measures are m place or

being used to reduce the trauma assoctated with this dwell.

This invention is designed such that the speed/acceleration within a given stroke cycle
of the needle(s) used to do a tattoo can be controlled to such a degree that the dwell/hesitation
itme of said needles inside the skin can be reduced from 40% of a cycle to 20% of a cycle, for
example. Additionally, this can be varied such that the best dwell can be determined and
achieved for any type or style of tattoomg, such as lining, shading, coloring, blackwork,
color, and so forth. The claimed subject matter discussed here Includes: 1. Inner Housing.

2. Electric motor. 3. Cam. 4. Bearing arm/flywheel. 5. Grip/Outer Housing. 6. End Cap.
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7. Electrical Jack. 8. Spring. 9. Bearing. 10. Set Screw. 11. Machine Screws. 12, Anti-

Rotation Pm. 13. Wiring. 14. Rubber O-rings (2).

Itern/Step number 2, the electrical motor, is attached to Item/Step number 1, the inner
housing, using Itemy/Step number 11, machine screws. ltem/Step number 4, bearing
army/flywheel i3 attached to the shaft of Item/Step number 2, the electric motor, using
Item/Step number 10, a set screw. Itenmy/Step number 4 has Item/Step number 9, a bearing,
press fit onto a shaft built into it. Item/Step number 2, the electric motor, has an extended
shaft upon which Item/Step number 3, the cam shdes up and down. Item/Step number 9, the
bearing, being spun around in a circle beneath Item/Step number 3, the cam, drives Item/Step
number 9, a bearing, along a sloping path machined or molded into the bottom of Hem/Step
number 3, the cam, thereby driving it up and down the extended shaft of Iiem/Step number 2,
the electric motor. Item/Step number 12, an anti-rotation pin, being fixedly attached to
Item/Step number 1, the inner housing, fits into a slot created in the side of Ttem/Step number
3, the cam, which prevents 1t from rotating. Item/Step number 7, an elecirical jack, 1s attached
to the end of Item/Step number 6, the end cap, for electrical connection to a power supplyv.
Item/Step number &, a spring, f1ts inside lteny'Step number 5, the grip/outer housing, with one
side of the spring in contact with the end of lem/Step numberS, the grip/outer housing, and
the other side of the spring in contact with Item/Step number3, the cam, for the purpose of
returming the cam to the retracted position as well as holding the cam place against the
bearing of ltem/Step number 4, the bearing arm/flywheel. Item/Step number 13, the wiring, 1s
used to connect Item/Step number 7, the electrical jack to Item/Step number 2, the electric
motor. Item/Step number 3, the cam, is used to drive a needle cartridge mechanism (already
avatlable equipment), which is atiached to Iteny/Step number 3, the grip/outer housing.
[tem/Step Number 14, the rubber O-rings, are attached to the inner housing before assembly,
for the purpose of maintaining the position of which the device operator has set the outer and

iner housings.

Using a fully assembled example of this device, attach any needle cartridge to the end
of the outer housing. Use the end cap knob to adjust the depth of the needle. Plug in a cable
from a tattoo power supply to this device, and turn 1t on using a foot swifch or switch of any
tvpe. Proceed to use this tattoo machine for tattoomg. If you wish to autoclave the grip/outer

housing, remove it completely by unscrewing it from the inner housing, Place it info a
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sterihization pouch and run it through a pouches autoclave procedure as you would any other

pouched instruments.

To vary the needle(s) frequency waveform, remove the grip/outer housing, then
remove the cam and replace it with another cam with a different waveforny/stroke profile.
Then attach the grip/outer housing to the inner housing. The machine now has a different
needle frequency waveform/stroke profile. To change the stroke length, first remove the
gripfouter 'housing_ from the inner housm g by ‘uns_cre\&fiilg the two u..-sifﬁg the outer 7housing
and end cap grip, then remove the cam inside and replace it with the desired cam with its
associated stroke length, and screw the grip/outer housing back onto the inner housing, again

using the grip/outer housing and end cap to grip.

To adjust the speed of the tattoo machine, while 1t 1s plugged in and operating, change

the voltage of the tattoo machine power supply vou are using to power the tattoo machine,

from Faulhaber, with ball bearings and 14 .6mm exposed shaft. Purchase bearing, spring, set
screw, machine screws, electrical jack (RCA), and anti-rotation pin from manufacturers

and/or distributors.

Assemble the device by following these directions: Screw the motor to the innet
housing using 3 machine screws. Press-fit a bearing onto the bearing arm shaft. Attach the
bearmg arm to the molor shaft using a set screw, at the bottom of the shait. Press-fit an anti-
rotation pin into the hole in the inner housing until it reaches the bottom of the hole. Slide a
cam on to the motor shaft through the matching size hole on the bottom of the cam (be sure
that the anti-rotation pin shdes into one of the corresponding slots on the cam). Attach a
spring to the inside of the grip/outer housing by pushing it into the inner cavity until it stops
in the channel designed to hold it. Solder the wiring to the corresponding terminals on the
motor and the other sides of the wires to the terminals on the RCA electrical jack (be sure that
the wires are going through the hole of the end cap of the tattoo machine). Screw the end cap
of the tattoo machine on to the inner housing (the end nearest to the electric motor terminals).
Attach two O-rings {o the inner housing mio the O-ring slots. Screw the grip/outer housing on

to the inner housing.
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Additional cams can be swapped out with included cams which will change the behavior of
the needle(s) and/or stroke lengths. Additional grips/outer housings can be swapped out with
Disposable Grips/outer housings can be swapped out with the included grip/outer housing for

a disposable option, which creates a convenient way of keeping the grip clean

Additional cams can be swapped out with included cams which will change the
behavior of the needle(s) and/or stroke lengths. Additional grips/outer housings can be
swapped out with included Grip/outer housing which will change the size and/or shape of the
erip of the device. Disposable Grips/outer housings can be swapped out with the mcluded
erip/outer housing for a disposable option, which creates a convenient way of keeping the

orip clean.

Motor can be soft-mounted, or mounted on a spring mechanism on to the mner
housing, for the purpose of having a cushioning effect. Motor can be mounted on a rubber
cushion rather than hard-mounted, for the purpose of having a cushioning effect. Motor can
be mounted on an adjustable spring or rubber cushion, such that an artist can adjust the

armmount of cushion etfect he or she desires.

To utilize the mechamsm this device is capable of, the reduced trauma to the skin, one
must simply use this device the same as any other tattooing device, and the included,
assembled mechanism will always be reducing the amount of time a needle or needles will
dwell inside the skin m a stroke cycle. In other words, the device does the work, and an artist

should use it as normal. or how they would use any other needle cartridge tattoo machine.

A person of ordinary skill in the art will recognize that any process or method
disclosed herein can be modified in many ways. The process parameters and sequence of the
steps described and/or illustrated herein are etven by way of example only and can be varied
as desired. For example, while the steps illustrated and/or described herein may be shown or
discussed i a particular order, these steps do not necessarily need to be performed in the
order illustrated or discussed. The various exemplary methods described and/or illustrated
heremn may also onut one or more of the steps described or illustrated herein or comprise
additional steps n addition to those disclosed. Further, a step of any method as disclosed

herein can be combined with any one or more steps of any other method as disclosed herein.
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Those skilled 1n the art will recognize that the methods and systems of the present
disclosure may be implemented 1n many manners and as such are not to be limited by the
foregoing exemplary embodiments and examples. In other words, functional elements being
performed by single or multiple components, i various combinations of hardware and
software or firmware, and mdividual functions, may be distributed among software
applications at erther the client or server computing devices. In this regard, any number of the
features of the different embodiments described herein may be combined into single or
multiple embodiments, and alternate embodiments having fewer than, or more than, all of the
features described herein are possible. Functionality may also be, in whole or in part,
distributed among multiple components, in manners now known or to become known. Thus,
myriad software/hardware/firmware combinations are possible 1n achieving the functions,
features, interfaces and preferences described herein. Moreover, the scope of the present
disclosure covers conventionally known manners for carrying out the described features and
functions and nterfaces, as well as those variations and modifications that may be made to
the hardware or software or firmware components described herein as would be understood
by those skilled in the art now and hereafter. While certain exemplary techniques have been
described and shown herein using various methods and systems, it should be understood by
those skilled in the art that various other modifications may be made, and equivalents may be
substituted, without departing from claimed subject matter. Additionally, many modifications
may be made to adapt a particular situation {o the teachings of claimed subject matter without
departing Irom the central concept described herein. Therefore, it 15 intended that clammed
subject matter not be limited to the partifcul_ar examples disclosed, but that such claimed
subject matter may also include all implementations falling within the scope of the appended

claims, and equivalents thereof

Unless otherwise noted, the terms “connected to” and “coupled to” (and their
derivatives), as used in the specification and claims, are to be construed as permitting both
direct and indirect (i.e., via other elements or components) connection. In addition, the terms
“a” or “an,” as used in the specification and claims, are to be construed as meaning “at least
one of.” Finally, for ease of use, the terms “including,” “incorporating,” “includes,”
“incorporates,” and “having” (and their denivatives), as used in the specification and claums,

are interchangeable with and shall have the same meaning as the word “comprising.
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CLAIMS:

I. A rotary tattoo machine or device, comprising:
an inner housing;
a tattoo needle;

an electric motor attached to the inner housing and mcluding a shaft assembly, the

shaft assembly rotating when the electric motor is activated:;
a bearmg arm including a bearing, the bearing arm {1t onto the shait assembly;

a cam, the cam moving up and down the shaft assembly due to the rotation of the
shaft assembly and the bearing arm and a driving of the bearing, the moving of the cam to

drive the tattoo needle from a retracted position to an extended position; and

an outer housing or grip enclosing the electric motor, the bearing arm and the cam

assembly,

wherein dimensions of or a shape of the cam to reduce an amount of dwell time of the

tattoo needie.

2. The rotary tattoo machine of claim 1, wherein the cam may be replaced by an
alternate cam, the alternate cam having different dimensions or a different shape from the

amount of dwell time associated with the {attoo needle.

3. The rotary tattoo machine of claim I, further comprising an anti-rotation pin, the

anii-rotating pin to stop the cam from rotating when the shatt assembly rotates.

4. The rotary tattoo machine of claim 1, further comprising a spring assembly, one
end of the spring assembly attached to the outer housing and another end of the spring
assembly comnected to the cam, wherein the spring assembly returns the tattoo needle to the

retracted position from the extended position.

5. The rotary tattoo machine of claim 4, wherein the spring assembly further to hold
the cam in place against the bearing of the bearing arm.

6. The rotary tattoo machine of claim 1, further mcluding two or more O-rings, the
two or more O-rings attached to the mner housing to maimntain a position of the mner housing
with respect to the outer housing.
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7. The rotary tattoo machine of claim 1, wherein the outer housing 1s disposable so
that the outer housing can be changed to maintain sanitary conditions when the rotary tattoo
assembly is used on a next consumer.

8. The rotary tattoo machine of claim 1, wherein the grip or outer housing can be
changed to a new grip or outer housing, the new grip or outer housing to accommodate
different tattoo artist hand sizes.

9. The rotary tattoo machine of ¢laim 1, wherein the grip or outer housing may have
two or more holding areas or grooves.

1. The rotary fattoo machine of claim 1, wherein the electric motor may be changed
to an alternate electric motor, the aliernate electric motor to have a different rotational speed
and/or a different torque, to provide different operational aspects to the rotary tattoo
assembly.

11, A rotary tattoo machine or device, comprising:

an mner housing;

a fattoo needle;

an electric motor attached to the inner housing and including a shaft assembly, the

shafi assembly rotating when the electric motor is activated;

a bearing arm, the bearing arm fit onto the shaft assembly and the bearing arm

rotating with the shaft assembly;

a bearing fit onto the bearing arm;

a cam including a ramp feature, the bearing to move up and down the ramp feature
due to the rotation of the bearing arm, the movement of the bearing to cause movement of the
cam along the shaft assembly and the movement of the cam to drive the tattoo needle from a
retracted posiion to an extended posiion: and

an outer housing or grip enclosing the electric motor, the bearing arm and the cam

12. The rotary tattoo machine of claim 11, wherein the cam has a circular shape and

the cam includes one or more slots that are arranged around a circumference of the cam.
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13. The rotary tattoo machine of claim 12, further including one or more anti-rotation
ping, the one or more anti-rotation pins to prevent the cam from rotating when the shalt

assembly rotates.

14. The rotary tattoo machine of claim 11, the bearing arm including an outer surface
and an opening, the opening to receive the motor assembly shaft assembly and to rotate along

with the motor assembly shaft assembly.

15. The rotary tatioo machine of claim 14, the bearing arm including a post on the
outer surface, wherein the bearing to it onto the post.

16. The rotary fattoo machine of claim 11, wherein the cam to include a ramp feature
on one side, the bearing moving along the ramp feature {0 cause movement of the cam along
the shalt assembly.

17. The rotary tattoo machine of claim 16, the cam further including a protrusion and
an opening, the shatft assembly bewng pestiioned 1nto the opening and within the protrusion,
the protrusion of the cam touching the tattoo needle cartridge plunger or the needle drive bar
to cause movement of the tattoo needle.

18. A rotary tattoo machine or device, comprising:

an mner housing:

a tattoo needle:

an electric motor attached to the inner housing and including a shaft assembly, the
shatt assembly rotating when the electric motor 1s activated:;

a bearing arm to include a bearing, the bearing arm fit onto the shaft assembly and to
rotate with the shaft assembly;

an original cam, the original cam including a ramp feature on a first side, the bearing
to move along the ramp feature and o cause the original cam to move along the shaft
assembly. the moving of the original cam to drive the tattoo needle from a retracted position
to an extended position;

an outer housing or grip enclosing the electric motor, the bearing arm and the cam

assembly.
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wherein a slope or shape or waveform of the ramp feature to control an amount of
dwell time for the tattoo needle.

19. The rotary tattoo machine of claim 18, wherein the original cam may be replaced
by an alternate cam, the alternate cam having a different ramp feature slope, shape or
waveform, which results in a different dwell time for the tattoo needle.

20. The rotary tattoo machine of claim 19, wherein the alternate cam can include a
different ramp feature height, wherein the different ramp feature height to cause the rotary
tattoo machine to have a different stroke length than a stroke length of the rotary tatioo

machine with the original cam.
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Screw the motor assembly to the inner
housing 305
Press-fit a bearing onto a shaft of
. 310
the bearing arm
Attach bearing arm to the motor 315
shaft using a set screw

Press-fit an anti-rotation pin into a holein | 320
the inner housing

Slide cam assembly on to the motor shaft | 325
through a hole on a bottom of cam

Attach a spring to an inside of the grip or
outer housing 330

335

Solder first side of wires to terminals on

the motor assembly

Screw the end cap of the tattoo machine
or device on to the inner housing 340

Attach two O-rings to the inner housing
at the O-ring slots

Screw the grip or outer housing on 350
to the inner housing

Figure 3
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38mm Grip, non-disposable
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