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Description

APPLICATOR TIP ASSEMBLY FOR
SKIN FORMULATION APPLICATOR

Technical Field
[0001]  This invention relates generally to appliances for applying skin treatment
formulations to the facial skin area of the body, and more particularly concerns a replaceable

applicator tip assembly which fits on to a drive end of the appliance motor.

Background of the Invention

[0002] In an electric power appliance capable of applying various skin formulations,
including skin treatment formulations, to a selected skin area, such as the facial skin area of
the body, the applicator tip which actually contacts the skin with the formulation has a
relatively short life and hence requires replacement from time to time. Such an applicator tip
must have a very soft forward portion to maintain comfortable contact with the user’s skin
when applying the formulation. A user who experiences discomfort will be unlikely to
continue to use the appliance. The applicator tip must also be readily securable to and
removable from a drive end of the appliance motor. The replaceable applicator tip must
reliably couple with the motor drive end so as to withstand an oscillating action of the motor
drive without resulting in substantial noise or lost motion. The applicator assembly shown

and described herein accomplishes such desired objectives.

Summary of the Invention

[0003] Accordingly, disclosed herein is an applicator tip assembly for use in an appliance
for applying skin formulations, comprising: a base portion, sufficiently rigid to be insertable
onto and removable from a drive end of a motor for the appliance and to move with the action

of the motor drive ¢nd; and a tip portion which is sufficiently soft to provide comfortable
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contact with the facial skin of a user, wherein the base portion and the tip portion are securely

mated so that they move together by action of the motor.

Brief Description of the Drawings

[0004]  Figure 1 is a schematic view of a skin formulation applicator.

[0005] Figures 2, 3 and 4 are elevational, cross-sectional and bottom views, respectively;
of one embodiment of a new applicator tip assembly for use on a skin formulation applicator.
[0006] Figures 5, 6, 7 and 8 are elevational, perspective and two bottom views,
respectively, of a second embodiment of the applicator tip assembly.

[0007] Figures 8, 9, 10, 11 and 12 are elevational, perspective and cross-sectional views,

respectively, of a third embodiment of the tip applicator assembly.

Best Mode for Carrying Out the Invention

[0008]  TFigure 1 shows in general an applicator appliance 10 for applying skin
formulations to various areas of the skin, in particular the facial area. The applicator 10
operates in a sonic frequency range of 50-200 Hz with a preferred range of 100-140 Hz. The
applicator 10, referred to as a sonic skin applicator, includes a motor, a battery and a
microprocessor controlier, which are not shown specifically in Figure 1. Reference is hereby
made to co-pending patent application No. 12/135,887, the contents of which are hereby
incorporated by reference. Applicator 10 is controlled by an on/off switch 18. Extending
from the motor is a motor drive end member.

[0009]  Removably mounted on the motor drive end member is an applicator tip assembly
shown generally at 24 in Figure 1, which comprises the subject matier of the prcsent
application. The applicator tip assembly has a limited life, and hence must be replaced at
regular intervals during the lifetime of the applicator appliance. The drive end member of the
motor oscillates in operation back and forth through a selected distance, typically in the range
of 0.010-0.075 inches, with a preferred range of 0.020-0.035 inches. The applicator tip
assembly 24, being firmly coupled to the drive end member, thus also oscillates similarly in

operation. The mechanical properties of the tip applicator assembly, including the
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arrangement for removably attaching the applicator tip assembly to the drive end member are
important to the overall function of the applicator aﬁpliance.
{0010] In general, the applicator tip assembly, shown herein in several embodiments,
includes a tip portion which comes into direct contract with the skin of the user when applying
the skin formulations, and must be very soft in order to preserve comfortable contact between
the tip portion and the user. The applicator tip assembly also includes a base portion which
must be rigid enough to attach firmly to the drive end member of the motor; once attached, the
applicator tip assembly must remain sufficiently tightly coupled to the drive end member of
the motor to withstand the oscillating action of the resonating motor, without lost motion or
creating significant noise, resulting in quiet, reliable operation. Further, the applicator tip
assembly as a unit must be easy to install onto and remove from the drive end member
without the use of special tools or complicated maneuvering of the assembly. The applicator
tip assembly is thus conveniently replaceable. Installation and removal of successive
applicator tip assemblies must not damage the drive end element of the motor. In all the
embodiments herein, the applicator tip assembly is designed to flex when installed or removed
from the drive end member of the motor. This insures that the more rigid appliance motor is
not damaged by repeated tip assembly installations and removals. Still further, the soft tip
portion is arranged and secured to the base portion so that the two will not separate during
opcration of the appliance.
[0011] Referring now in the embodiment of Figures 2-4, drive end member 22
extending from the appliance motor has a square or rectangular cross-section and has the form
of a double-tapered protrusion 24. While in general a square cross-section is preferred, it
could also be rectangular. A first taper 27 is at the very forward end of protrusion 24. The
taper 27 is rounded at its most forward point 28 and then tapers away at an angle between
tapered surfaces 32 and 34 in the range of 70-110°, with a nominal angle of 90°. The tapered
surfaces 32 and 34 are generally flat, although they do round inwardly at the lower ends
thereof, defining rounded edges 36 and 38.
[0012] Tapering slightly outwardly from the inner ends of rounded edges 36 and 38

are tapered surfaces 40 and 42, defining a second taper 43. The combination of the two tapers
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27 and 43 permits a secure attachment between the applicator tip assembly and the drive end
member of the motor, while at the same time permitting the applicator tip assembly to be
conveniently installed and then removed, as described more specifically below.

[0013] Figures 2, 3 and 4 show an applicator tip assembly 44 with a soft tip portion 46
which, in the embodiment shown, is circular in cross-section, approximately 0.40 inches in
diameter, and is approximately 0.20 inches high at the peripheral edge thereof. These
dimensions can vary, depending upon the particular application. The tip portion 46 includes a
concave forward surface 50 which is designed to hold skin formulations. As indicated above,
it is important that the tip portion be soft for comfort to the user and to improve the
application and effective use of the formulation. Preferably, the tip portion material is a very
low durometer silicone, elastomeric or similar rubber material, which can be either injection
molded or cast onto the base portion of the tip assembly. In the embodiment shown, the
material is a Shore scale OO Durometer 30 prosthetic grade silicone. This material has a very
positive feel as well as good function. The good function is due to the fact that the flexibility
of the material is similar to that of human skin and thus transmits motion and force efficiently.
[0014] The other portion of the tip assembly is a base portion shown generally at 52.
In this embodiment, base portion 52 material is flexible, but not particularly soft. A high or
low density polyethylene is suitable, as well as other comparable materials. The base portion
52 includes a lower element 56 having a central opening 58. The lower element also includes
four equally spaced holes 60-60 outboard of opening 58, the purpose of which is to allow
trapped air to escape during the casting process and allow the casting material to fill and
adhere to the interior vertical walls of base portion 52.

[0015] The lower member 56 is flexible enough to permit the base portion 52 of the
applicator tip assembly to be readily inserted onto protrusion 24. Opening 58 is somewhat
smaller than the largest diameter dimension of rounded edges 36 and 38, so that when the
applicator tip assembly is pushed past the first taper 27 to the point where the lower surface of
‘the base portion abuts surface 55 of the drive end of the motor (Figure 3), the lower clement
56 of the base portion 52 rebounds such that the edge of opening 58 engages and is retained

by an upper portion of the second taper 43. The material comprising the lower element 56 of
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base portion 52 is flexible enough that it deforms under pressure so as to permit the first taper
27 of protrusion 24 to move through the opening, permitting or allowing convenicnt
installation and removal of the applicator tip assembly. When the lower element 56 rebounds
to its original configuration following proper installation of the assembly, the applicator tip
assembly is firmly latched onto the drive end member of the motor.
[0016] Extending upwardly from the upper surface of the lower element 56, outboard
of opening 58, is a ring or cylinder 62, to which the soft tip portion 46 is either molded or cast,
which results in a secure connection between the two portions of the assembly, i.e. so that the
tip portion and the base assembly are securely joined and hence do not separate during normal
oscillating action of the drive end member of the motor.
[0017] A second embodiment, shown in Figures 5-8, uses a similarly configured
protrusion at the end of the drive end member to that of the embodiment of Figures 2-4. A
square or a rectangular double-tapered protrusion is shown at 70, identical to that of Figure 2.
In the second embodiment, tip portion 72 of the applicator tip assembly 74 is basically the
same as tip portion 46 in the embodiment of Figures 2-4. Base portion 76 comprises a less
flexible material than the base portion of the embodiment of Figures 2-4. ABS or similar
materials are used in this embodiment. Lower element 77 of base portion 76 includes an
opening 78 into which protrusion 70 freely fits. A square opening is generally preferred,
although a rectangular shape can be used as well. In this embodiment, a number of small ribs
79 are molded onto an interior ring or cylindrical member 80 which extends upwardly from
the lower element 76. The upper part of ring member 80 receives the tip portion, which is
molded or cast thereon.
[0018] In this embodiment, base portion 76 is inserted onto protrusion 70 until lower
ring surface 81 of the base portion abuts surface 82 of the motor drive end member. In this
position, the side edges of the first tapered portion are within the ribbed ring member 80 then
rotated through an angle in the range of 30-60°, with a preferred angle of 45°, which latches
the applicator tip assembly onto the protrusion by an interference fit between ribs 79 and the

edges of the first taper of protrusion 70. When the applicator tip assembly is to be removed
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for replacement, the tip assembly is rotated in the opposite direction the same amount and
then pulled away from the protrusion.

[0019] Another embodiment is shown in Figures 9-12. In this embodiment, protrusion
84 at the drive end member has a different configuration. A forward section/taper 86 of the
protrusion is conical, while a rear section 88 is generally cylindrical in cross-section. In this
arrangement, tip portion 90 of the applicator assembly 91 has the same characteristics set forth
for the above embodiments. Base portion 92 comprises a relatively rigid material such as
ABS or similar material. In this embodiment, base portion 92 includes an outer cylindrical
wall 93 and an inner cylindrical ring 94. Extending from inner ring 94 to outer cylindrical
wall 93 are three equally spaced web elements 98-98, located near the upper edge of the outer
wall 93. This provides structural stability between inner ring 94 and outer wall 93. Extending
downwardly from inner ring member 94, between the web elements 98, are three spaced
vertical legs 100-100, typically equally spaced. The lower edges of the vertical legs are free to
move outwardly under pressure, as the lower edges arc not secured to wall 93. They are
resilient, however, so that when outward pressure on the vertical legs is released they snap
back into their initial, substantially vertical position. While three web elements and three
vertical legs are disclosed, it should be understood that other numbers of those elements could
be used, for example 2 or 4 clements.

[0020] The lower edge portions 102 of the three vertical legs are rounded and extend
slightly into the cylindrical opening 104 defined partially by the vertical legs 100, as well as
slightly outboard of the remainder of the vertical legs, as shown most clearly in Figure 11.
The vertical legs 100 are configured relative to protrusion 84 such that the base portion of the
applicator tip assembly can be snapped onto the protrusion, with a portion of the lower edges
102 of the vertical legs abutting lower edge 107 of taper 86 of the protrusion as well as
horizontal surface 108 of the drive end member, tending to hold the applicator tip assembly
firmly into place on the protrusion.

[0021] The tip portion 90 is molded or cast onto the upper part of inner ring 94 of base
portion 92, securing the two parts together. When the applicator tip assembly is to be

removed, longitudinal force is exerted outwardly on the applicator tip assembly, which results
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in the vertical legs 100 being temporarily spread outwardly, permitting the applicator tip
asscmbly to be removed from protrusion 84.
[0022] Hence, a replaceable applicator tip assembly for use with an applicator for skin
formulations has been disclosed. It includes a tip portion which is securely molded or cast
onto a base portion, with the tip portion being quite soft so as to provide comfort and efficacy
“when in contact with the user’s skin. The base portion of the applicator tip assembly is
relatively rigid, permitting a secure, dynamic connection with the drive end element from the
applicator motor, while at the same time permitting convenient installation and removal of the
tip assembly onto the protrusion. As indicated above the tip applicator assembly is
conveniently replacéable, since the life of the applicator is considerably longer than the life of
the tip assembly. The tip assecmbly is casy to install and remove, without the need for tools,
Vyet is secure when installed, without loss of motion and providing quiet operation. Several
embodiments have been disclosed for accomplishing this combination of desired functions.
[0023] Although a preferred embodiment has been disclosed for purposes of
illustration, it should be understood that various changes and modifications and substitutions
could be made in the preferred embodiment without departing from the spirit of the invention

as defined by the claims which follow:

What is claimed is:



Claims

1. An applicator tip assembly for use in an appliance for applying skin formulations,
comprising:

a base portion, of rigid material so as to be insertable onto and removable
from a drive end of a motor for the appliance and further structurally configured and
arranged to mate with a correspondingly configured drive end of the motor so that it moves
with a linear oscillating action with the motor drive end toward and away from the skin of
a user; and

a tip portion which is of soft material so as to provide comfortable contact
with the facial skin of a user, having a flexibility similar to that of human skin, wherein the
tip portion includes only one concave forward surface bounded by a peripheral edge in a
single plane, for receiving, holding and then applying a skin formulation as the tip portion
with the skin formulation moves toward and away from the skin, contacting the skin to
apply the formulation thereto and produce an effective infusion of the skin formulation,
wherein the base portion and the tip portion are so mated that they move together by the

oscillating linear action of the motor.

2. The applicator tip assembly of claim 1, wherein the tip potion is soft

silicone or rubber, approximately Shore scale OO Durometer 30.

3. The applicator tip assembly of claim 1, wherein the action of the motor end

drive is oscillating in a linear direction.

4. The applicator tip assembly of claim 3, wherein the oscillation 1s within the

frequency range of 50-200 Hz.

5. The applicator tip assembly of claim 3, wherein the oscillation 1s within the

range of 100-140 Hz.

6. The applicator tip assembly of claim 1, wherein the tip portion 1s molded or

cast onto a tip attachment element or elements which extend upwardly from the base portion.

7. The applicator tip assembly of claim 1, wherein the drive end element



includes a protrusion portion at a forward end thereof.

8. The applicator tip assembly of claim 7, wherein the protrusion is square or

rectangular in cross-section and has a forward larger portion and a rear smaller portion.

9. The applicator tip assembly of claim 8, wherein the larger portion and the

smaller portions both are tapered.

10. The applicator tip assembly of claim 7, wherein the protrusion has a

conical forward section and a smaller rear section.

11. The applicator tip assembly of claim 7, wherein the base portion includes
a lower element portion, having an opening which is configured and arranged to be smaller
than the protrusion but sufficiently flexible to permit installation thereof onto the protrusion,
wherein an inner edge of the opening abuts a rear taper portion of the protrusion, securely

holding the applicator tip assembly onto the protrusion.

12. The applicator tip assembly of claim 6, wherein the attachment element is

a continuous ring.

13. The applicator tip assembly of claim 7, wherein the base portion includes
a lower element with a central opening through which the protrusion can move, and an inner
surface having rib portions which are arranged and configured to latch and securely hold the
tip assembly onto the protrusion following insertion of the tip assembly and rotation thereof a
partial turn.

14. The applicator tip assembly of claim 7, wherein the base portion includes
an outer wall and an inner ring secured to the outer wall by spaced web members, the inner
ring including flexible legs/elements between the web members which extend downwardly
and are arranged and configured to permit a first taper portion of the protrusion to move
therethrough by spreading the leg elements outwardly, wherein the leg elements spring back

against the protrusion, holding the tip assembly securely onto the protrusion.

15. The applicator tip assembly of claim 14, wherein the leg elements are



equally spaced and sufficiently flexible to permit the tip assembly to be removed from and
installed onto the protrusion, while holding the tip assembly against the protrusion in

operation to prevent lost motion.

16. In combination, an applicator tip assembly and a motor in an appliance for
applying skin formulations, comprising:
an appliance motor having a drive end;
an applicator tip assembly having a base portion and a tip portion,
wherein the base portion is of rigid material so as to be insertable onto and removable from a
drive end of the motor and further structurally configured and arranged to mate with the drive
end of the motor so that it moves with a linear oscillating action with the motor drive end
toward and away from the skin of a user; and wherein the tip portion is of soft material to
provide comfortable contact with the facial skin of a user, having a flexibility similar to that
of human skin, and wherein the tip portion includes only one concave forward surface for
receiving, holding and then applying a skin formulation as the tip portion with the skin
formulation moves toward the skin, contacts the skin and then moves away from the skin,
producing an effective infusion of the skin formulation, and wherein the base portion and the
tip portion are so mated so that they move together by the oscillating linear action of the

motor.

17. The combination of claim 16, wherein the oscillation is within the

frequency range of 50-200 Hz.

18. The combination of claim 16, wherein the drive end of the motor includes

a protrusion portion at a forward end thereof.

19. The combination of claim 18, wherein the protrusion is square or

rectangular in cross-section and has a forward larger portion and a rear smaller portion.

20. The combination of claim 19, wherein the larger portion and the smaller

portions both are tapered.



21. The combination of claim 18, wherein the protrusion has a conical

forward section and a smaller rear section.

22. The combination of claim 18, wherein the base portion includes a lower
element portion, having an opening which is configured and arranged to be smaller than the
protrusion but sufficiently flexible to permit installation thereof onto the protrusion, wherein
an inner edge of the opening abuts a rear portion of the protrusion, securely holding the
applicator tip assembly ‘onto the protrusion, without loss of motion during the linear

oscillating action of the motor.

23. The combination of claim 16, wherein the base portion includes a lower
element with a central opening through which the protrusion can move, and an inner surface
having rib portions which are arranged and configured to latch and securely hold the tip
assembly'onto the protrusion following insertion of the tip assembly and rotation thereof a
partial turn.

24. The combination of claim 18, wherein the base portion includes an outer
wall and an inner ring secured to the outer wall by spaced web members, the inner ring
including flexible legs/elements between the web members which extend downwardly and
are arranged and configured to permit a first taper portion of the protrusion to move
therethrough by spreading the leg elements outwardly, wherein the leg elements spring back

against the protrusion, holding the tip assembly securely onto the protrusion.

25. The combination of claim 24, wherein the leg elements are equally spaced
and sufficiently flexible to permit the tip assembly to be removed from and installed onto the
protrusion, while holding the tip assembly against the protrusion in operation to prevent lost

motion.



