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Corresypondence Ad.dress: An ultrasonic scanhead including an encoder, a pivot, a voice
LanWay IPR Services coil motor, and a transducer is provided. The encoderincludes
P.O. Box 220746 a fixed element and a rotary element. The rotary element is
Chantilly, VA 20153 (US) disposed at the fixed element and capable of rotating about a
first axis. The pivot is through the encoder and capable of
(1) Appl. No.: 12/684.895 rotating with the rotary element. The pivot extends along a
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second axis and has a first end and a second end opposite to
the first end. The voice coil motor includes a stator and a
(22) Filed: Jan. 8, 2010 mover. The first end of the pivot is connected to the mover.
The mover is capable of moving linearly along a third axis.
The first axis, the second axis, and the third axis are substan-

(30) Foreign Application Priority Data tially perpendicular to each other. The transducer is disposed
at the second end of the pivot and capable of emitting an
Jul. 1,2009  (TW) e 098122245 ultrasonic wave.
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ULTRASONIC SCANHEAD

CROSS-REFERENCES

[0001] This application claims priority to Taiwan applica-
tion No. 098122245 filed on Jul. 1, 2009.

BACKGROUND

[0002] 1.Field Of The Invention

[0003] Theinvention relates to a scanhead and in particular,
to an ultrasonic scanhead.

[0004] 2. Description of the Prior Art

[0005] A transducer of an ultrasonic scanhead is capable of
transforming electrical signals into ultrasonic impulse signals
and transmitting the ultrasonic impulse signals. When the
transducer of the ultrasonic scanhead attaches to a human
skin, the transducer transmits the ultrasonic impulse signals
into the human body. Because different kinds of body tissues
reflect the ultrasonic impulse signals transmitted into the
human body in different degrees such that an image having
characteristic information is received by the transducer. The
transducer further transforms the received ultrasonic impulse
signals into electrical signals and transmits the electrical sig-
nals into a computer for further calculation. By means of the
abovementioned procedures, related image is displayed on a
display device of the computer.

[0006] A conventional art of the ultrasonic scanhead has
been disclosed in U.S. Pat. No. 7,255,678. However, in the
conventional art, an encoder, and a transducer are located at
opposite ends of a pivot of the ultrasonic scanhead, so the size
of the conventional ultrasonic scanhead is relatively large. In
addition, in the conventional art, a torque motor of the ultra-
sonic scanhead drives the pivot to rotate back and forth.
However, during operation of the torque motor, shortcomings
such as stagnation behavior, force ripple, and cogging force
arise. Moreover, the transducer of the conventional ultrasonic
scanhead can not be replaced. For the abovementioned rea-
sons, it is necessary to improve the conventional ultrasonic
scanhead.

BRIEF SUMMARY

[0007] The invention is directed to provide an ultrasonic
scanhead, wherein a pivot of the ultrasonic scanhead is
through an encoder such that the size of the ultrasonic scan-
head is relatively small.

[0008] Other objects and advantages of the invention may
be further comprehended through the technical features dis-
closed in the invention.

[0009] Inorderto achieve one or part of or all the objectives
or other objectives, an embodiment of the invention provides
an ultrasonic scanhead including an encoder, a pivot, a voice
coil motor, and a transducer. The encoder includes a fixed
element and a rotary element. The rotary element is disposed
at the fixed element and capable of rotating about a first axis.
The pivot is through the encoder and capable of rotating with
the rotary element. The pivot extends along a second axis and
has a first end and a second end opposite to the first end.
[0010] The voice coil motor includes a stator and a mover.
The first end of the pivotis connected to the mover. The mover
is capable of moving linearly along a third axis and moving
relatively to the stator. The first axis, the second axis, and the
third axis are substantially perpendicular to each other. The
transducer is disposed at the second end of the pivot and
capable of emitting an ultrasonic wave.
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[0011] Inone embodiment of the invention, the transducer
is detachably disposed at the second end of the pivot. In
addition, the transducer includes a screw thread and the trans-
ducer is fixed to the second end of the pivot via the screw
thread by means of a rotation manner.

[0012] In one embodiment of the invention, the ultrasonic
scanhead further includes an outer cover. The outer cover
includes an outer cover body and a front cover. The encoder,
the pivot, the voice coil motor, and the transducer are disposed
in the outer cover. The front cover is disposed at an opening of
the outer cover body and the transducer is located within the
front cover.

[0013] In one embodiment of the invention, the ultrasonic
scanhead further includes a connecting element. The first end
of the pivot is connected to the connecting element and the
connecting element clasps the mover.

[0014] The embodiment or the embodiments of the inven-
tion may have at least one of the advantages. In the embodi-
ment of the invention, because the pivot of the ultrasonic
scanhead 1s through the encoder, as compared to the conven-
tional art, the size of the ultrasonic scanhead of the embodi-
ment of the invention is relatively small. In addition, because
the voice coil motor ofthe ultrasonic scanhead of the embodi-
ment of the invention drives the pivot reciprocating, as com-
pared to the conventional art, the voice coil motor operates
smoothly without force ripple and cogging force. Moreover,
because the transducer of the ultrasonic scanhead of the
embodiment of the invention is detachably disposed at the
second end of the pivot, as compared to the conventional art,
it is convenient for a user to make a replacement for the
transducer of the ultrasonic scanhead of the enmbodiment of
the invention.

[0015] Other objectives, features and advantages of the
present invention will be further understood from the further
technology features disclosed by the embodiments of the
present invention wherein there are shown and described
preferred embodiments of this invention, simply by way of
illustration of modes best suited to carry out the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings are included to pro-
vide a further understanding ofthe embodiments of the inven-
tion, and are incorporated in and constitute part of this speci-
fication. The drawings illustrate embodiments of the
invention and, together with the description, serve to explain
the principles of the invention.

[0017] FIG. 1is a partly exploded three-dimensional sche-
matic view of an ultrasonic scanhead according to anembodi-
ment of the invention.

[0018] FIG. 2 is a schematic cross-sectional view of the
ultrasonic scanhead of FIG. 1 which is assembled.

[0019] FIG. 3 is another schematic cross-sectional view of
the ultrasonic scanhead of FIG. 1 which is assembled.
[0020] FIG. 41s a schematic three-dimensional view of the
ultrasonic scanhead of FIG. 1 which is exploded in detail.
[0021] FIG. 51is another schematic three-dimensional view
of the ultrasonic scanhead of FIG. 1 which is exploded in
detail.

[0022] FIG. 6 is a schematic front view of the encoder of
FIG. 4.

[0023] FIG. 7 is a schematic front view of the voice coil
motor of FIG. 4 which is assembled.
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[0024] FIG. 8A is a schematic side view of the pivot, the
encoder, the connecting element and the voice coil motor of
FIG. 4 which are assembled.

[0025] FIG. 8B is a schematic three-dimensional view of
the pivot, the encoder, the connecting element and the voice
coil motor of FIG. 4 which are assembled.

DETAILED DESCRIPTION

[0026] In the following detailed description of the embodi-
ments, reference is made to the accompanying drawings
which form a part hereof, and in which is shown by way of
illustration specific embodiments in which the invention may
be practiced. In this regard, directional terminology, such as
“top,” “bottom,” “front,” “back,” etc., 1s used with reference to
the orientation of the Figure(s) being described. The compo-
nents of the invention can be positioned in a number of dif-
ferent orientations. As such, the directional terminology is
used for purposes of illustration and is in no way limiting. On
the other hand, the drawings are only schematic and the sizes
of components may be exaggerated for clarity. It is to be
understood that other embodiments may be utilized and struc-
tural changes may be made without departing from the scope
of the invention. Also, it is to be understood that the phrase-
ology and terminology used herein are for the purpose of
description and should not be regarded as limiting. The use of
“including,” “comprising,” or “having” and variations thereof
herein is meant to encompass the items listed thereafter and
equivalents thereof as well as additional items. Unless limited
otherwise, the terms “connected,” “coupled,” and “mounted”
and variations thereof herein are used broadly and encompass
direct and indirect connections, couplings, and mountings.
Similarly, the terms “facing,” “faces” and variations thereof
herein are used broadly and encompass direct and indirect
facing, and “adjacent to” and variations thereof herein are
used broadly and encompass directly and indirectly “adjacent
t0”. Therefore, the description of “A” component facing “B”
component herein may contain the situations that “A” com-
ponent facing “B” component directly or one or more addi-
tional components is between “A” component and “B” com-
ponent. Also, the description of “A” component “adjacent to™
“B” component herein may contain the situations that “A”
component is directly “adjacent to” “B” component or one or
more additional components is between “A” component and
“B” component. Accordingly, the drawings and descriptions
will be regarded as illustrative in nature and not as restrictive.
[0027] FIG. 11s a partly exploded three-dimensional sche-
matic view of an ultrasonic scanhead according to an embodi-
ment of the invention. FIG. 2 is a schematic cross-sectional
view of the ultrasonic scanhead of FIG. 1 which is assembled.
FIG. 3 is another schematic cross-sectional view of the ultra-
sonic scanhead of FIG. 1 which is assembled. FIG. 4 is a
schematic three-dimensional view of the ultrasonic scanhead
of FIG. 1 which is exploded in detail. FIG. 5 is another
schematic three-dimensional view of the ultrasonic scanhead
of FIG. 1 which is exploded in detail. Referring to FIG. 1 to
FIG. 5, the ultrasonic scanhead 200 of an embodiment
includes an encoder 210, a pivot 220, a voice coil motor 230,
a transducer 240, an outer cover 250, a connecting element
260, a base 270, a first circuit board 280 and a second circuit
board 290.

[0028] The outer cover 250 includes an outer cover body
252 and a front cover 254. The outer cover body 252 includes
a top cover 252a, a bottom cover 2525 and a back cover 252¢.
A front edge of the top cover 2524 and a front edge of the
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bottom cover 2525 form an opening 252d. A rear edge of the
top cover 252a and a rear edge of the bottom cover 2525 form
another opening 252e. The front cover 254 is disposed at the
opening 2524 of the outer cover body 252, and the back cover
252¢ is disposed at the other opening 252¢ of the outer cover
body 252. In addition, the base 270 is fixed within the outer
cover body 252 of the outer cover 250.

[0029] FIG. 6 is a schematic front view of the encoder of
FIG. 4. Referring to FIG. 1 to FIG. 6, the encoder 210 is
disposed at the base 270 and located within the outer cover
body 252 of the outer cover 250. The encoder 210 includes a
fixed element 212 and a rotary element 214. The fixed ele-
ment 212 is fixed to the base 270. The rotary element 214 is
rotatably disposed at the fixed element 212 and capable of
rotating about a first axis Al. The first circuit board 280 is
disposed on the base 270 and the encoder 210 is electrically
connected to the first circuit board 280.

[0030] FIG. 7 is a schematic front view of the voice coil
motor of FIG. 4 which is assembled. Referring to FIG. 1 to
FIG. 5 and FIG. 7, the voice coil motor 230 is disposed on the
base 270 and located within the outer cover body 252 of the
outer cover 250. The voice coil motor 230 includes a stator
232 and a mover 234. The stator 232 includes an iron block
232a and two magnetic blocks 2324. The iron block 2324 has
two sidewalls W1 and a plurality of pairs of connecting plates
P1. The connecting plates P1 are located between the side-
walls W1. One of the pairs of the connecting plates P1 passes
through mover 234. Each of the magnetic blocks 2325 is
disposed between two adjacent pairs of the connecting plates
P1. The magnetic blocks 2325 are respectively located at
opposite sides of the mover 234. The mover 234 is, for
example, a coil and is electrically connected to the first circuit
board 280. The mover 234 is capable of moving linearly along
a third axis A3 perpendicular to the first axis A1 and moving
relatively to the stator 232.

[0031] FIG. 8A is a schematic side view of the pivot, the
encoder, the connecting element and the voice coil motor of
FIG. 4 which are assembled. FIG. 8B is a schematic three-
dimensional view of the pivot, the encoder, the connecting
element and the voice coil motor of FIG. 4 which are
assembled. Referring to FIG. 2 to FIG. 6, FIGS. 8A and 8B,
the pivot 220 is disposed within the outer cover 250. The pivot
220 passes through the rotary element 214 of the encoder 210
and is capable of rotating with the rotary element 214. The
pivot 220 extends along a second axis A2 and has a first end
222 and a second end 224 opposite to the first end 222.
Furthermore, the second axis A2 is perpendicular to the first
axis Al and the third axis A3.

[0032] The firstend 222 of the pivot 220 is connected to the
connecting element 260 and the connecting element 260
clasps the mover 234 of the voice coil motor 230. The trans-
ducer 240 is disposed at the second end 224 of the pivot 220
and located within the front cover 254 of the outer cover 250.
The transducer 240 is capable of emitting an ultrasonic wave.
In an embodiment, the transducer 240 is detachably disposed
at the second end 224 of the pivot 220. For example, the
transducer 240 includes a screw thread (not shown), and the
second end 224 of the pivot 220 includes another screw thread
corresponding to the screw thread of the transducer 240. The
transducer 240 is capable of being fixed to the second end 224
of the pivot 220 via the screw thread of the transducer 240 by
means of a rotation manner. In another embodiment of the
invention, the transducer 240 includes a clasping structure
(not shown), and the second end 224 of the pivot 220 includes
another clasping structure corresponding to the clasping
structure of the transducer 240. The transducer 240 is capable
of being fixed to the second end 224 of the pivot 220 by means
of a clasping manner.
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[0033] In this embodiment, because the pivot 220 passes
through the encoder 210, as compared to the conventional art,
the size of the ultrasonic scanhead 200 of this embodiment is
relatively small. In addition, because the transducer 240 of the
ultrasonic scanhead 200 of the embodiment is detachably
disposed at the second end 224 of the pivot 220, as compared
to the conventional art, it is convenient for a user to make a
replacement for the transducer 240 of the ultrasonic scanhead
200 of the embodiment. Therefore, the cost of the replace-
ment is decreased and the way of the replacement is simple
and easy. In other words, there is no need to make an entire
replacement for the ultrasonic scanhead 200.

[0034] Thesecond circuit board 290 is disposed on the base
270 and opposite to the first circuit board 280. The transducer
240 is electrically connected to the second circuit board 290
by a wire through the interior of the pivot 220. The first circuit
board 280 and the second circuit board 290 are electrically
connected to a cable Bl through a plurality of wires (not
shown). The cable B1 is electrically connected to a computer
system (not shown) so that the user is able to control the
operation of the ultrasonic scanhead 220 by means of the
computer system.

[0035] When the ultrasonic scanhead 200 is operated, the
mover 234 of the voice coil motor 230 reciprocates along the
third axis A3 for driving the pivot 220 to oscillate back and
forth so that the rotary element 214 of the encoder 210 rotates
back and forth about the first axis Al. Meanwhile, the trans-
ducer 240 transmits ultrasonic impulse signals into an object
and receives ultrasonic impulse signals reflected from the
object. Therefore, the computer system is capable of trans-
forming related signals into an image displayed on a display
device by means of the ultrasonic impulse signals received by
transducer 240 and angle position variation signals generated
by the encoder 210 during reciprocating oscillation of the
pivot 220.

[0036] In the embodiment, the voice coil motor 230 of the
ultrasonic scanhead 200 drives the pivot 220 to oscillate back
and forth, as compared to the conventional art, the voice coil
motor 230 operates smoothly without force ripple and cog-
ging force.

[0037] According to the mentioned above, the embodiment
or the embodiments of the invention may have at least one of
the advantages:

[0038] 1.In the embodiment of the invention, because the
pivot of the ultrasonic scanhead passes through the encoder,
as compared to the conventional art, the size of the ultrasonic
scanhead of the embodiment of the invention is relatively
small.

[0039] 2. Inthis embodiment of the invention, because the
voice coil motor of the ultrasonic scanhead drives the pivot to
oscillate back and forth, as compared to the conventional art,
the voice coil motor operates smoothly without force ripple
and cogging force.

[0040] 3. In the embodiment of the invention, because the
transducer of the ultrasonic scanhead is detachably disposed
at the second end of the pivot, as compared to the conven-
tional art, it is convenient for a user to make a replacement for
the transducer of the ultrasonic scanhead of the embodiment
of the invention.

[0041] The foregoing description of the preferred embodi-
ment of the invention has been presented for purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise form or to exemplary
embodiments disclosed. Accordingly, the foregoing descrip-
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tion should be regarded as illustrative rather than restrictive.
Obviously, many modifications and variations will be appar-
ent to practitioners skilled in this art. The embodiments are
chosen and described in order to best explain the principles of
the invention and its best mode practical application, thereby
to enable persons skilled in the art to understand the invention
for various embodiments and with various modifications as
are suited to the particular use or implementation contem-
plated. It is intended that the scope of the invention be defined
by the claims appended hereto and their equivalents in which
all terms are meant in their broadest reasonable sense unless
otherwise indicated. Therefore, the term “the invention”, “the
present invention” or the like is not necessary limited the
claim scope to a specific embodiment, and the reference to
particularly preferred exemplary embodiments of the inven-
tion does not imply a limitation on the invention, and no such
limitation is to be inferred. The invention is limited only by
the spirit and scope of the appended claims. The abstract of
the disclosure is provided to comply with the rules requiring
an abstract, which will allow a searcher to quickly ascertain
the subject matter of the technical disclosure of any patent
issued from this disclosure. It is submitted with the under-
standing that it will not be used to interpret or limit the scope
or meaning of the claims. Any advantages and benefits
described may not apply to all embodiments of the invention.
1t should be appreciated that variations may be made in the
embodiments described by persons skilled in the art without
departing from the scope of the present invention as defined
by the following claims. Moreover, no element and compo-
nent in the present disclosureis intended to be dedicated to the
public regardless of whether the element or component is
explicitly recited in the following claims

What is claimed is:

1. An ultrasonic scanhead comprising:

an encoder comprising a fixed element and a rotary ele-

ment, wherein the rotary element is disposed at the fixed
element and capable of rotating about a first axis;

a pivot being through the encoder and capable of rotating

with the rotary element, wherein the pivot extends along
a second axis and has a first end and a second end
opposite to the first end;

avoice coil motor comprising a stator and a mover, wherein

the first end of the pivot is connected to the mover, and
the mover is capable of moving linearly along a third
axis and moving relatively to the stator, and the first axis,
the second axis and the third axis are substantially per-
pendicular to each other; and

a transducer disposed at the second end of the pivot and

capable of emitting an ultrasonic wave.

2. The ultrasonic scanhead as claimed in claim 1, wherein
the transducer is detachably disposed at the second end of the
pivot.

3. The ultrasonic scanhead as claimed in claim 2, wherein
the transducer comprises a screw thread and the transducer is
fixed to the second end of the pivot via the screw thread by
means of a rotation manner.

4. The ultrasonic scanhead as claimed in claim 1, further
comprising an outer cover, wherein the outer cover comprises
an outer cover body and a front cover, and the encoder, the
pivot, the voice coil motor, and the transducer are disposed in
the outer cover, the front cover is disposed at an opening of the
outer cover body, and the transducer is located within the
front cover.

5. The ultrasonic scanhead as claimed in claim 1, further
comprising a connecting element, wherein the first end of the
pivot is connected to the connecting element and the connect-
ing element clasps the mover.
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