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7) ABSTRACT

An ultrasound system has a plurality of locations around the
control panel at which a probe holder may be located. The
probe holder may be mounted by the user on the left or right
side of the control panel to accommodate left-handed or
right-handed users. The illustrated embodiments show dif-
ferent mechanisms by which a probe holder may be movably
mounted to the ultrasound system. In one embodiment a
plurality of probe holders swing or slide out for use, and
stow inside the system when not in use.
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FIG. 4
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FIG. 9c







Patent Application Publication Dec. 25,2003 Sheet 10 of 12 US 2003/0236463 Al

122




Patent Application Publication Dec. 25,2003 Sheet 11 of 12 US 2003/0236463 Al

140




Patent Application Publication Dec. 25,2003 Sheet 12 of 12 US 2003/0236463 Al

FIG. 13b
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DIAGNOSTIC ULTRASOUND SYSTEM CART
WITH MOVABLE PROBE HOLDERS

[0001] This invention relates to ultrasonic diagnostic
imaging systems and, in particular, to ultrasound systems
with probe holders that can be moved to a convenient
position on the system.

[0002] Cart-borne ultrasound systems are designed to be
operated with at least one, and generally several, different
probes connected to the system at the same time. The
multiple connections allow the operator to change probes by
simply selecting a different one of the connected probes.
When not in use, the connected probe is placed in a probe
holder on the cart. The probe holders are often formed on
one side of the control panel, or may comprise a tray in front
of or behind the control panel. However, the probe holders
may not be in a place which is convenient for all users.
Left-handed users may find it inconvenient to have the probe
holders on the other side of the control panel. Other users
may find that the probe holders are in the back of the control
panel when they would prefer to have them in front. At times
the probe holder will be too close to the probe connector,
causing the probe cable to drag on the floor where it can pose
a hazard or be damaged. Accordingly it is desirable for the
user to be able to configure the probe holder locations to be
in the most convenient location for his own personal use of
the ultrasound system.

[0003] In accordance with the principles of the present
invention, an ultrasound system is provided with movable
probe holders. The illustrated embodiments show various
ways in which a probe holder can be removably attached to
an ultrasound system, and various selectable locations for
probe holders around the system control panel. Among the
mounting means disclosed are clips, clamps, screws, plugs
and guide pins for connecting a movable probe holder to the
ultrasound system. In one embodiment the probe holders can
be pulled out from beneath the control panel and pushed
back in when not needed. The movable probe holders may
also be configured to hold a gel bottle if desired.

[0004] In the drawings:

[0005] FIG. 1illustrates a cart-borne ultrasound system in
perspective;

[0006] FIGS. 2, 3, and 4 illustrate a plurality of locations

around an ultrasound system control panel at which probe
holders in accordance with a first embodiment of the present
invention may be located,

[0007] FIGS. 5, 5a, 5b and 5c illustrate probe holders
which snap onto and slide along the side of an ultrasound
system control panel in accordance with further embodi-
ments of the present invention;

[0008] FIGS. 6a, 6b, and 7 illustrate a two-piece, clamp-
ing probe holder in accordance with another embodiment of
the present invention;

[0009] FIG. 8 illustrates a one-piece clamping probe
holder in accordance with a further embodiment of the
present invention,

[0010] FIGS. 9a, 9b, and 9c illustrate probe holders which
may be removably plugged into different locations around
an ultrasound system in accordance with another embodi-
ment of the present invention;
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[0011] FIGS. 10 and 10z illustrate probe holders which
slide around the front and sides of an ultrasound system in
accordance with another embodiment of the present inven-
tion;

[0012] FIGS. 11a, 11b, and 1lc illustrate a probe holder
with post mounts in accordance with another embodiment of
the present invention;

[0013] FIG. 12 illustrates a further embodiment of the
present invention in which probe holders slide out from
beneath the control panel of an ultrasound system; and

[0014] FIGS. 134 and 13b illustrates a probe holder which
is removably screwed into different locations around an
ultrasound system in accordance with another embodiment
of the present invention.

[0015] Referring first to FIG. 1, a cart-borne ultrasound
system 10 is shown in perspective. The cart includes an
electronics bay 12 inside of which are located printed circuit
boards for electronically processing received ultrasound
signals. The ultrasound signals are processed to produce an
image which is displayed on a display 16. The cart is
mounted on wheels or casters 14 so that it can be rolled to
alab or a patient’s bedside. In the front of the cartis a control
panel 18, which contains a number of knobs, buttons, slide
switches, and a trackball by which a user controls the
operation of the ultrasound system. The control panel is
mounted above a handle 20 which extends from the front of
the ultrasound system. The handle 20 can be used to pull the
cart to move it from one location to another. On the inside
of the handle 20 is a lift release button 22 which unlocks a
lift mechanism 42 for the control panel, enabling the control
panel to be raised or lowered to an elevation which is
comfortable for the user. The lift mechanism is more fully
described in concurrently filed US patent [application serial
number ATL-294] the subject matter of which is incorpo-
rated herein by reference.

[0016] FIG. 2 illustrates the control panel 18 of an ultra-
sound system around which one or more probe holders 30
may be positioned. The probe holders 30 are removably
mounted around the control panel as indicated by the arrows
31. In this embodiment the probe holders 30 have a slot 24
in the side through which one may pass the cord of a probe.
Each holder has a large diameter opening 112 at the top, an
interior base or taper (not shown in this drawing), and a
smaller diameter hole 114 at the bottom (better seen in FIG.
10a) through which the probe cable extends when the probe
is placed in the holder. Preferably the large diameter opening
is sufficiently large to accommodate the diameter of a gel
bottle, enabling the probe holder to serve as either a gel
bottle holder or a probe holder.

[0017] FIGS. 3a and 3b illustrate the probe holders 30
clustered on one side of the control panel or the other, as may
be preferred by left-handed users or right-handed users.
FIG. 4 illustrates a user at a control panel 18 which has
probe holders located on both sides and at the left rear corner
of the control panel 18. A fourth probe holder 31 is shown
positioned for mounting at the right rear corner of the control
panel as indicated by the arrow.

[0018] FIG. 5 illustrates a control panel 18 which utilizes
two different kinds of probe holder attachment. Probe 30 in
FIG. 5b has an integral groove 32 which clips onto the edge
of the control panel, as indicated by the arrow between
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FIGS. 5 and 5b. FIG. 5 shows one such probe holder
clipped onto the left front edge of the control panel 18. The
control panel also has a T-shaped slot 38 on each side. This
enables probe holder 30", shown in FIG. 54, to be mounted
on either side of the control panel. The probe holder 30' is
turned 90o to insert a T-shaped pin 34 into slot 38, as
indicated by the arrow between FIGS. 5 and 5a. The probe
holder is turned back to its normal upright position and two
spring-loaded pins 36 snap into the slot 38 to guide the probe
holder as it adjustably slides along the side of the control
panel 18. FIG. 5c¢ illustrates a variation of this embodiment
in which the probe holders 30 clip onto the sides of the
control panel. FIGS. 5 and 5c¢ also illustrate the usual
location of a trackball control 19 in the front portion of the
control panel. FIG. 5¢ illustrates a keyboard 150 with an
integral wrist support pad 152 extending from the front of
the control panel, as more fully described in concurrently
filed US patent [application serial number ATL-300].

[0019] FIGS. 6a and 6b illustrate a probe holder 60 is
attached to the ultrasound system by a clamping device 62.
These drawings show the probe holder as a two-piece unit,
although the holder may also be fabricated as a unitary
structure. To attach the probe holder the upper mount plate
64 is placed on one side of the mounting surface and the
knob 68 on the lower mount plate 66 is turned to tighten the
clamp onto the system. FIG. 7 illustrates the probe holder 60
clamped on the left side of a control panel 18. Instead of a
threaded clamp which is screwed on, the clamping device
may be a spring-loaded or cam-actuated clamp 52 as shown
on probe holder 50 in FIG. 8.

[0020] FIGS. 9a-9c illustrate a probe holder 80 with an
insertion section 82 that is inserted in one of a series of
engaging openings 90 around the periphery of a control
panel 18. When the user squeezes the pushbuttons 86 on
either side of the probe holder, pins 84 are retracted into the
body of the insertion section 82, permitting the insertion
section to be inserted into one of the openings 90. The
pushbuttons are then released and the pins 84 spring out to
lock the probe holder into the opening. The user removes the
probe holder by depressing the pushbuttons to retract the
pins and withdraw the probe holder from the opening. At the
distal end of the insertion section are two electrical contacts
88, shown in FIG. 95, which mate with two electrical leads
inside the opening. These contacts provide electricity to
power a small light 100 on top of the probe holders, which
illuminate the probe holder 80 in a darkened examination
room.

[0021] FIGS. 10 and 10 illustrate another embodiment
of the present invention in which a bar or handle 20 extends
around the front and sides of a control panel 18. One or more
probe holders 110 may be mounted on the bar 20 as shown
in the cross-sectional view of FIG. 10a. The probe holders
can slide along the bar to be positioned as desired by the
user, as indicated by the arrows 116. Preferably the probe
holders 110 are made of a rubberlike or other deformable
material so they can slide around the curves of the bar and
be snapped or hooked onto and removed from the bar 20.

[0022] FIGS. 11a, 11b, and 11c illustrate another embodi-
ment of the present invention in which the probe holder 120
has posts 122 which engage holes 124 around the periphery
of the control panel, as indicated by arrows 126. The holes
124 may contain electrical contacts mating with conductors
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integrated into or comprising the posts 122, thereby provid-
ing a source of power to illuminate the light 100 on the probe
holder 120.

[0023] FIG. 12 illustrates a further embodiment of the
present invention in which a plurality of probe holders 140
are retractably located around the control panel 18. The
probe holders 140 are normally stowed under the control
panel, giving smooth, clean lines to the control panel. When
a probe holder is needed, it is pivoted out from under the
control panel 18 as indicated by arrow 144 and pivot point
142. Arrows 146 illustrate the positions of other stowed
probe holders. Instead of pivoting out and back from the
control panel, the probe holders can be mounted to slide out
and then back under the control panel in the manner of small
drawers. In either case, the probe holder would preferably
have one detent position when fully stowed, and at least a
second detent position when fully extended from its recess
under the control panel.

[0024] FIGS. 134 and 13b illustrate another embodiment
of the present invention in which a probe holder 70 is
removably screwed into the control panel. FIG. 13b is a
view of the underside 17 of a control panel which is seen to
have a plurality of threaded holes 76. The threads 72 of the
probe holder 70 engage one of these threaded holes, and the
knob 74 is turned to screw the probe holder into place as
illustrated in FIG. 13b.

What is claimed is:

1. A cart-borne ultrasound system having a control panel
from which the system may be operated, and a hand-held
probe connected to the system which transmits or receives
ultrasound energy from a patient, comprising;

a probe holder which can be movably connected by a

system operator at two or more locations on the system.

2. The cart-borne ultrasound system of claim 1, wherein
the control panel further includes two or more locations at
which the probe holder can be movably connected.

3. The cart-borne ultrasound system of claim 2, wherein
the probe holder includes a snap fit for attaching to the
control panel.

4. The cart-borne ultrasound system of claim 1, wherein
the probe holder includes a slide fit, whereby the probe
holder may adjustably slide to a desired position on the
ultrasound system.

5. The cart-borne ultrasound system of claim 1, wherein
the probe holder includes a clamping device for clamping
the probe holder at one of a plurality of locations around the
control panel.

6. The cart-borne ultrasound system of claim 5, wherein
the clamping device is spring-loaded.

7. The cart-borne ultrasound system of claim 5, wherein
the clamping device is cam-actuated.

8. The cart-borne ultrasound system of claim 5, wherein
the clamping device is threaded.

9. The cart-borne ultrasound system of claim 1, wherein
the probe holder includes an insertion section which may be
inserted into one of a plurality of recesses around the control
panel.

10. The cart-borne ultrasound system of claim 9, wherein
probe holder further includes an electrical light, and wherein
the insertion section includes electrical contacts for power-
ing the electrical light.
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11. The cart-borne ultrasound system of claim 1, further
comprising a bar mounted adjacent to the control panel,
wherein the probe holder can be adjustably moved along the
bar.

12. The cart-borne ultrasound system of claim 11, wherein
the bar extends around the front and sides of the control
panel.

13. The cart-borne ultrasound system of claim 1, wherein
the probe holder further comprises one or more posts for
mounting the holder, and wherein the ultrasound system
further includes a plurality of engagement holes for engag-
ing one or more of the posts of a probe holder at different
locations around the control panel.

14. The cart-borne ultrasound system of claim 1, wherein
the probe holder is sized to hold a gel bottle.

15. A cart-borne ultrasound system having a control panel
from which the system may be operated, and a hand-held
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probe connected to the system which transmits or receives
ultrasound energy from a patient, comprising;

a plurality of probe holders located at different positions
around the control panel, each probe holder having an
extended position for use of the probe holder and a
stowed position in which the probe holder cannot be
used.

16. The cart-borne ultrasound system of claim 14,
wherein the probe holder is pivoted from its stowed position
to its extended position.

17. The cart-borne ultrasound system of claim 14,
wherein the probe holder slides from its stowed position to
its extended position.

18. The cart-borne ultrasound system of claim 14,
wherein the stowed positions are beneath the control panel.

#® #* *® #* %



THMBW(EF)

AR IRATRN IS MBERGHE

US20030236463A1

US10/155506

2003-12-25

2002-05-23

patsnap

[FR]EIE (TR A(E) MESAROS ROBERT

WHYAS

B (EFIR)AGR) MESAROS ROBERT

MHYAS

L3R E(ZFI) A (E) MESAROS ROBERT

WAHYAS
PRI ZEAA MESAROS ROBERT
MATSUI YAS
EHAA MESAROS, ROBERT
MATSUI, YAS
IPCH#EE G01N29/04 A61B8/00
CPCH%(F AB1B8/00 A61B8/4405 A61B8/4209
H A 20 FF 3R US6821250
ShEBEEEE Espacenet  USPTO
MWEGF)

BERGEEESZEFHEARNSMIE , REXRANTZULEL, &
AXEALHEAFREERFHEROENSIEN  ABRNBRAEFRR
REFHRAF. MRREARET R XRUUTR R RIEE R
SNTRNE, E—PREHF , SMREZEH B HAEER
FBEETEANBRAERSEN,



https://share-analytics.zhihuiya.com/view/e10f7948-f215-48ff-a545-097269939018
https://worldwide.espacenet.com/patent/search/family/029731818/publication/US2003236463A1?q=US2003236463A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220030236463%22.PGNR.&OS=DN/20030236463&RS=DN/20030236463

