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Description

[0001] Thisinvention relates to ultrasonic examination
imaging systems and, in particular, to ultrasound systems
with control panels that articulate laterally.

[0002] Cart-borne ultrasound systems are convenient
to use in a hospital, as they can be used in a dedicated
imaging lab where they are essentially stationary, or can
be rolled to a patient’s bedside when a medical condition
or other expedient dictates. When the ultrasound exam
is being conducted at bedside, the clinician is applying
the ultrasound probe to the patient in the bed while ma-
nipulating the controls of the ultrasound system located
next to the bed. Often it is not possible to position the
ultrasound system close enough to the patient bed so
that scanning can be conducted comfortably. The bed-
frame or restraining bar can prevent the ultrasound sys-
tem from being moved in close proximity to the patient.
As a result, the clinician must extend to reach the ultra-
sound system controls while trying to hold the ultrasound
probe in contact with the patient’'s body. The required
contortions can be exhausting and potentially debilitat-
ing. It would be desirable to be able to locate the control
panel in close proximity to the patient even when the
ultrasound system is relatively removed from the patient,
and to do so adjustably for a particular exam setting.
[0003] EP 0415323A describes an ultrasound system
having a laterally articulating connection coupled to its
control panel which-permits the control panel to be
moved laterally. However, the described system only al-
lows rotational motions.

[0004] The invention is set out in claim 1.

[0005] In accordance with the principles of the present
invention a control panel for a cart-borne ultrasound sys-
temis provided where the laterally articulating connection
allows the control panel to be moved linearly through a
series of positions including the home position. Prefera-
bly the control panel can be moved laterally in both di-
rections relative to a nominal center position to accom-
modate an exam being conducted on either side of the
ultrasound system. In a given embodiment the control
panel may slide smoothly from side to side, or may move
through a plurality of lateral detent positions. It is pre-
ferred that the control panel have a center lock position
in either case. Preferably the control panel also swivels,
so that it can be moved laterally to the side of the ultra-
sound system cart, then swiveled to oppose the operator
in a comfortable position.

[0006] In the drawings:

Fig. 1 illustrates a cart-borne ultrasound system in
perspective;

Fig. 2 is an exploded view of a control panel articu-
lation assembly in accordance with a first embodi-
ment of the present invention;

Figs. 3-8 illustrate the range of control panel articu-
lation provided by the first embodiment;

Fig. 9 illustrates a mechanism for adjusting the fric-
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tion of a control panel articulation assembly;

Figs. 10-12 illustrate the control panel articulation
provided by a curved path along which the control
panel may move in accordance with an embodiment,
which doesn’t fall under the scope of claim 1.

Figs. 13-15 illustrate the control panel articulation
provided by a pivoting articulation assembly of a fur-
ther embodiment of the present invention; and

Fig. 16 illustrates an articulating cart handle in ac-
cordance with the principles of the presentinvention.

[0007] 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 ul-
trasound signals. The ultrasound signals are processed
to produce an image which is displayed on a display 16,
the plane of which is aligned with an approximate laterally
extending center line of the cart. 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 cart is a control panel
18 which contains a number of knobs, buttons, slide
switches, and a trackball by which a user operates the
ultrasound system. The control panel is mounted above
ahandle 30 which extends fromthe front of the ultrasound
system. The handle 30 can be used to pull the cart to
move it from one location to another. On the inside of the
handle 30 is a handle lock release 33 which will be dis-
cussed below.

[0008] Fig. 2 is an exploded view of a control panel
articulation assembly in accordance with a first embodi-
ment of the present invention. The control panel 18 is
mounted on a lift mechanism 40 which serves to elevate
and lower the control panel to a height which is comfort-
able for the user. The lift mechanism 40 is more fully
described in concurrently filed US patent application se-
rial number 10/154,733, now US patent 6,663,569. As
described therein, the lift mechanism 40 includes a piv-
otally mounted lift top 42 and lift bottom 44 which are
mounted to the ultrasound system cart at the rear of the
mechanism. The lift mechanism 40 also includes lift as-
sembly beard covers 46a and 46b, which prevent the
appearance of pinch points beneath the lift top and bot-
tom when the control panel is in an elevated position.
When the user depresses a lift release 32 in the handle,
the lift mechanism moves freely to raise and lower the
control panel. When the lift release 32 is released, the
lift mechanism locks in its current position.

[0009] The control panel includes a touchscreen 20
and touchscreen rear cover 22 which are mounted on
the control panel 18. Below the control panel is a control
panel bottom 24. A keyboard 26 can slide into and out
of the compartmentin the control panel bottom. The con-
trol panel bottom is mounted on a swivel plate 56 which
rotates about a central pivot point. The swivel plate 56 is
mounted on a lateral carriage 54. The lateral carriage
can be moved laterally in the mating opening of a lateral
track 52. The lateral track 52 is mounted on the top of a
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connection block 34, to which the handle 30 is also con-
nected. The connection block 34 is movably mounted to
the lift mechanism 40 through holes 35 and 37.

[0010] Figs. 3-8 illustrate the range of control panel
motion provided by the swivel plate 56, the lateral car-
riage 54, and the lateral track 52 of Fig. 2. In Fig. 3 the
control panel 18 is shown in its nominal center (home)
position as it appears in Fig. 1. The control panel can be
locked firmly in this position. In this position the control
panel is centered on a center axis 60, which will generally
be aligned with the center of the ultrasound system cart
as shown in Fig. 1. The swivel plate 56 and its central
pivot point 57 are shown in phantom on the control panel
18, just behind the location of the trackball 19.

[0011] In Fig. 4 the control panel has been moved lat-
erally to the right by moving the lateral carriage 54 in the
lateral track 52. The carriage may move smoothly in a
frictional engagement with the track, or preferably it may
move through a series of detent positions provided by
detentrecesses and a ball plunger or hinge plate or other
detent mechanism. Since the lateral track is linear in this
embodiment the control panel will move laterally in a
straight line until it reaches the terminus of its range of
lateral motion. In a constructed embodiment the control
panel was allowed to move laterally =5 inches from its
home position in alignment with center line 60. Inits right-
mostlocation shownin Fig. 4 the control panelis centered
on a laterally displaced center line 62.

[0012] In Fig. 5 the control panel 18 has been moved
laterally by operation of the carriage 54 in track 52, and
has also been rotated by operation of the swivel plate 56
rotating about its center pivot point 57. This position of
the control panel would serve an operator scanning a
patient on the right side of the ultrasound system cart
and who is also to the right of the cart. The operator does
not have to reach or stretch to access the control panel,
as the control panel has been moved laterally and
swiveled to a comfortable position for the operator.
[0013] In Fig. 6 the operator has moved the control
panel laterally to the right and has swiveled the control
panel clockwise about 30°. The combination of the lateral
movement and swiveling gives the operator the sense
that the control panel has rotated about his operating
position or location in the center of the cart. In accordance
with one aspect of the present invention, this sense of
rotation about the operator position is enhanced by lo-
cating the axis of the pivot point 57 of the swivel plate in
the front half of the control panel 18. In prior art ultrasound
systems the pivot point for the control panel has been
located at the back of the control panel or, at best, in the
center of the control panel. When the control panel is
swiveled about these pivot points, the operator has the
impression that the control panel is swinging away from
the operator location in front of the control panel, and in
many cases this is in fact what is happening. By locating
the pivot point for swiveling the control panel in front of
the control panel center, the operator can adjust the con-
trol panel about his central operating position for the ul-
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trasound system.

[0014] Fig. 7 illustrates the position of the control panel
18 when it has been laterally moved to the left of the
center axis 60 and into central alignment with a new cent-
er line 64 which has been displaced to the left. As Fig. 8
shows, the control panel 18 can be swiveled about the
pivot point 57 in a counter-clockwise direction to effec-
tively rotate the control panel to the left.

[0015] The preferences of users for the ease with
which the control panel can be articulated are widely var-
iable. Some users may prefer that the control panel be
easily articulated with the application of only light force,
while others may prefer that the control panel articulate
only in response to a firmer pressure. To accommodate
these differing preferences Fig. 9 illustrates amechanism
for adjusting the rotational and translational friction of the
control panel. This illustrated embodiment advanta-
geously enables both frictional factors to be adjusted by
asingle control. Fig. 9 illustrates the frame 118 of a control
panel which is attached to two semicircular swivel bear-
ings 156. The swivel bearings travel in curved slots in a
base 154 as the control panel swivels. The base is mount-
ed on a translation bearing 152. The control panel as-
sembly moves laterally against the translation bearing
as the control panel is moved laterally. In a preferred
embodiment the bearings are fabricated from low friction
polyethylene.

[0016] The adjustment mechanism comprises an ad-
justment shaft 162 which has an adjustment nut 164 on
the bottom. The adjustment shaft has a central screw
166 which threads into a threaded aperture in a control
panel shaft 168. The control panel shaft is fastened to
the control panel frame 118. Located around the adjust-
ment shaft and journaled to fit inside of the adjustment
shaft is a translation disk 170. The translation disk slides
against the lower surface of the translation bearing when
the control panel is moved laterally.

[0017] The adjustment shaft and translation disk en-
close an outer translation spring 172 and an inner rotation
spring 174. The lower ends of both springs bear against
the inner surface of the adjustment shaft. The upper end
of the translation spring 172 bears against the inner sur-
face of the translation disk 170, and the upper end of the
rotation spring 174 bears against the base 154. The
translation spring 172 thus controls the translational fric-
tion by controlling the force with which the translation disk
bears against the translation bearing 152. The rotational
spring controls the rotational friction by controlling the
force which sandwiches the swivel bearings 156 between
the control panel frame 118 and the base 154. The spring
sizes and constants are chosen in conjunction with the
range of travel of the screw 166 of the adjustment shaft
to provide the desired range of frictional adjustment. As
the adjustment nut 164 is turned to screw the screw 166
into the control panel shaft 168, the two springs are com-
pressed, which increases both the rotational friction and
the translational friction. Turning the adjustment nut 164
to withdraw the screw 166 from the control panel shaft
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reduces both frictional factors. In a constructed embod-
iment the rotational spring constant was chosen to pro-
vide a range of 40-56 in.-lbs. of torsional force, and the
translational spring constant was chosen to provide a
range of 5-8 Ibs. of translational breaking force.

[0018] Fig. 10illustrates an embodimentwhich doesn’t
fall under the scope of claim 1 in which the path of travel
ofthe lateraltrack 52 is curved about the operatorlocation
in front of the control panel 18. The curved track 52a is
drawn on top of the control panel for clarity of illustration.
The lateral carriage 54 may be matchingly curved to ride
in the arcuate track. Alternatively the lateral carriage may
comprise track guides or pins which will slide along two
arcuate grooves either smoothly or through a series of
detent positions. The curved path may also comprise one
or more curved rods or bars to which the control panel
is movably attached.

[0019] As Fig. 11 shows, as the control panel moves
around the curved path it moves in an arc around the
operator location in front of the ultrasound system.
[0020] Fig. 12showsthe control panel whenitis moved
to the right along the curved path. When positioned in a
desired location along the curved path, the control panel
may be swiveled on the swivel plate 56, when used, so
as to present a comfortable orientation in which the op-
erator can control the ultrasound system while scanning
the patient.

[0021] Fig. 13 illustrates a further embodiment of the
presentinventionin which the position of the control panel
is adjusted by articulation of a pivoting assembly 150 in
place of the carriage and track of the previous embodi-
ments. Again, the assembly 150 is drawn on top of the
control panel for clarity of illustration. The illustrated as-
sembly comprises three links which are pivotally con-
nected to each other. Links 152 and 156 are connected
to the cart by pivot connections 160 and 162 to the con-
nection block or other point on the cart. The swivel plate,
if used, is connected to the central link 154. Fig. 13 illus-
trates the orientation of the links when the control panel
is in its central home position.

[0022] In Fig. 14 the control panel has been moved to
the right. As it moves the links pivot around their four
pivot points to assume the position shown in Fig. 14. The
motion of the control panel is arcuate, similar to the con-
trol panel motion in the second embodiment, and as it
moves laterally it also moves forward.

[0023] Fig. 15illustrates the position of the control pan-
elwhen swinging to the left on the pivoting assembly 150.
As the phantom outline 56’ of the swivel plate shows, the
control panel may be swiveled at any location in its ar-
cuate path of travel. As in the previous embodiments, the
operator is able to swing the control panel about his cen-
tral operating position, then swivel the control panel to
the most comfortable system operating position.

[0024] In the embodiment shown in Figs. 1 and 2 the
handle 30 is seen to be located below the control panel
and extends forward from the location of the control pan-
el. The handle 30 has several uses. It may be used to
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push or pull the mobile ultrasound cart. The handle can
also be used to raise or lower the control panel elevation
when the liftrelease button 32 in the handle is depressed.
The handle may also be used to swivel the control panel
or to move it laterally, although this may also be done by
grasping the sides of the control panel to move it. In some
operating situations, however, it may be that the handle
is inconveniently located for comfortable scanning and
system operation. For instance, when the control panel
is lowered over the lap of an operator who is sitting, the
handle may interfere with the legs of the operator or may
prevent the operator from being as close to the front of
the control panel as desired.

[0025] In accordance with another aspect of the
present invention, the handle may be moved out of the
way as shown in Fig. 16. The handle lock release 33 is
depressed to allow the handle 30 to splitinto two halves
30a and 30b, which can then be pivoted to the sides of
the control panel as shown in the drawing. In this position
the handle does not impede the operator during scan-
ning. When scanning is completed and the handle is to
be used to pull the cart-borne ultrasound system to a new
location, the handle halves are swung back to their orig-
inal center positions where they lock into place. The han-
dle 30 is then rigidly positioned for pulling the cart or
raising or lowering the control panel. In other embodi-
ments unlocking the handle can permit the entire handle
to swing or slide to one side of the control panel, in which
case the handle can be fabricated as a single unit rather
than separate halves.

[0026] Modifications to the foregoing embodiments will
readily occur to those skilled in the art. The embodiment
which doen’tfallunderthe scope of claim 1 and the further
embodiment of the invention may be used with or without
the swivel capability, for instance. Mechanisms different
from those shown above may be employed to give the
control panel the described adjustment characteristics.

Claims

1. Acart-borne ultrasound system (10) including a mov-
able cart, electronic circuitry located on the cart
which processes ultrasound signals for the formation
of ultrasound images, and a display (16) coupled to
the electronic circuitry for the display of ultrasound
images, comprising:

- a control panel (18) facing the front of the ul-
trasound system (10) when located in a home
position and coupled to the electronic circuitry
for user control of the ultrasound system (10);
and

- a laterally articulating connection (52, 54) cou-
pled to the control panel (18) which permits the
control panel (18) to be moved laterally to either
side of the home position,



7 EP 1 509 137 B1 8

characterized in that

the laterally articulating connection (52, 54) allows
the control panel (18) to be moved linearly through
aseries of positions including the home position with-
out moving toward the rear of the ultrasound system
(10).

The cart-borne ultrasound system (10) of claim 1,
wherein the control panel (18) can be locked in the
home position.

The cart-borne ultrasound system (10) of claim 1,
wherein the series of positions are detent positions.

The cart-borne ultrasound system (10) of claim 1,
further comprising a swivel connection (56) coupled
to the control panel (18) which permits the control
panel (18) to be independently swiveled about a pivot
point (57) at a plurality of lateral locations.

The cart-borne ultrasound system (10) of claim 4,
wherein the laterally articulating connection (52, 54)
permits the control panel (18) to be linearly articulat-
ed between left and right terminus positions, and
wherein the swivel connection (52, 54) permits the
control panel (18) to be swiveled through an angle
of rotation of at least 30°.

The cart-borne ultrasound system (10) of claim 1,
wherein the laterally articulating connection (52, 54)
is a non-pivoting mechanism.

The cart-borne ultrasound system (10) of claim 6,
wherein the laterally articulating connection (52, 54)
comprises a track (52) coupled to the cart and a car-
riage (54) coupled to the control panel (18) which
engages the track (52).

The cart-borne ultrasound system (10) of claim 7,
wherein the track (52) comprises an opening, a rod,
a bar, or a groove extending linearly with respect to
the cart.

The cart-borne ultrasound system (10) of claim 4,
further comprising:

- an adjustable translational friction control cou-
pled to the laterally articulating connection (52,
54); and

- an adjustable rotational friction control coupled
to the swivel connection (56).

Patentanspriiche

Ultraschallwagensystem (10) mit einem verlagerba-
ren Rollwagen, einer elektronischen Schaltungsan-
ordnung in dem Wagen, die Ultraschallsignale zur
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Erzeugung von Ultraschallbildern verarbeitet, und
einer mit der elektronischen Schaltungsanordnung
gekoppelten Wiedergabeanordnung (16) zur Wie-
dergabe von Ultraschallbildern, wobei das System
Folgendes umfasst:

- ein Bedienungspult (18), das der Vorderseite
des Ultraschallsystems (10) zugewandt ist,
wenn dieses Pult sich in einer Ausgangsposition
befindet und zur Bedienung des Ultraschallsy-
stems durch den Benutzer mit der elektroni-
schen Schaltungsanordnung gekoppelt ist; und
- eine seitlich verschiebbare, mit dem Bedie-
nungspult (18) gekuppelte Verbindung (52, 54),
durch die es ermdglicht wird, dass das Bedie-
nungspult (18) in seitlicher Richtung aus der
Ausgangsposition verlagert werden kann, da-
durch

gekennzeichnet, dass

die seitlich verschiebbare Verbindung (52, 54) es er-
mdglicht, dass das Bedienungspult (18) durch eine
Reihe von Positionen, einschlieRlich der Ausgangs-
position linear verschoben werden kann, ohne dabei
in Richtung der Rickseite des Ultraschallsystems
(10) zu bewegen.

Ultraschallwagensystem (10) nach Anspruch 1, wo-
bei das Bedienungspult (18) in der Ausgangspositi-
on verriegelt werden kann.

Ultraschallwagensystem (10) nach Anspruch 1, wo-
bei die Reihe von Positionen Einrastpositionen sind.

Ultraschallwagensystem (10) nach Anspruch 1, wo-
bei das System weiterhin eine mit dem Bedienungs-
pult (18) gekuppelte Schwenkverbindung (56) auf-
weist, durch die es ermdglicht wird, dass das Bedie-
nungspult (18) unabhangig um einen Schwenkpunkt
(57) in eine Anzahl seitlicher Lagen geschwenkt wer-
den kann.

Ultraschallwagensystem (10) nach Anspruch 4, wo-
bei die seitlich verschiebbare Verbindung (52, 54)
es ermdglicht, dass das Bedienungspult (18) zwi-
schen einer linken und einer rechten Endposition li-
near verschiebbar ist, und wobei die Schwenkver-
bindung (52, 54) es ermdglicht, dass das Bedie-
nungspult (18) Uber einen Drehwinkel von wenig-
stens 30° schwenkbar ist.

Ultraschallwagensystem (10) nach Anspruch 1, wo-
bei die seitlich verschiebbare Verbindung (52, 54)
ein nicht schwenkbarer Mechanismus ist.

Ultraschallwagensystem (10) nach Anspruch 6, wo-
bei die seitlich verschiebbare Verbindung (52, 54)
eine mitdem Wagen gekuppelte Fiihrungsbahn (52)
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sowie einen mit dem Bedienungspult (18) gekuppel-
ten, mit der Fihrungsbahn (52) zusammenarbeiten-
den Schlitten (54) aufweist.

Ultraschallwagensystem (10) nach Anspruch 7, wo-
bei die Fiihrungsbahn (52) eine Offnung, einen Stab,
eine Stange oder eine Rille aufweist, die sich gegen-
Uber dem Wagen in linearer Richtung erstreckt.

Ultraschallwagensystem (10) nach Anspruch 4, das
weiterhin Folgendes umfasst:

- eine mit der seitlich verschiebbaren Verbin-
dung (52, 54) gekuppelte, einstellbare ver-
schiebbare Friktionssteuerung; und

- eine mit der Schwenkverbindung (56) gekup-
pelte, einstellbare drehende Friktionssteuerung
(56).

Revendications

Systeme de chariot a ultrasons (10) comprenant un
chariot mobile, des circuits électroniques étant si-
tués sur le chariot qui traitent des signaux ultraso-
nores pour la formation d’images ultrasonores et un
dispositif d’affichage (16) qui est couplé aux circuits
électroniques pour l'affichage d'images ultrasono-
res, comprenant :

- un panneau de commande (18) qui se situe
vis-a-vis du cbété avant du systéme a ultrasons
(10) lorsqu'’il se situe dans une position de repos
et lorsqu’il est couplé aux circuits électroniques
pour la commande de 'utilisateur du systeme a
ultrasons (10) ; et

- un raccord d’articulation latérale (52, 54) étant
couplé au panneau de commande (18) qui per-
met que le panneau de commande (18) soit dé-
placé de fagon latérale vers chaque c6té de la
position de repos, caractérisé en ce que :

le raccord d’articulation latérale (52, 54)
permet que le panneau de commande (18)
soit déplacé de fagon linéaire a travers une
série de positions comprenant la position
de repos sans ne déplacer vers le coté ar-
riere du systéeme a ultrasons (10).

2. Systéme de chariot a ultrasons (10) selon la reven-

dication 1, dans lequel le panneau de commande
(18) peut étre verrouillé dans la position de repos.

Systeme de chariot a ultrasons (10) selon la reven-
dication 1, dans lequel la série de positions sont des
positions de détente.

4. Systéme de chariot a ultrasons (10) selon la reven-
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dication 1, comprenant en outre un raccord pivotant
(56) étant couplé au panneau de commande (18) qui
permet que le panneau de commande (18) soit pi-
voté indépendamment autour d’un point pivotant
(57) a 'endroit d’'une pluralité d’emplacements laté-
raux.

Systéme de chariot a ultrasons (10) selon la reven-
dication 4, dans lequel le raccord d’articulation laté-
rale (52, 54) permet que le panneau de commande
(18) soit pivoté de fagon linéaire entre des positions
terminales gauche et droite et dans lequel le raccord
pivotant (52, 54) permet que le panneau de com-
mande (18) soit pivoté sous un angle de rotation d’au
moins égal a 30°.

Systéme de chariot a ultrasons (10) selon la reven-
dication 1, dans lequel le raccord d’articulation laté-
rale (52, 54) est un mécanisme non pivotant.

Systéme de chariot a ultrasons (10) selon la reven-
dication 6, dans lequel le raccord d’articulation laté-
rale (52, 54) comprend une piste (52) qui est couplée
au chariot et un support (54) étant couplé au pan-
neau de commande (18) qui est en prise avec la
piste (52).

Systéme de chariot a ultrasons (10) selon la reven-
dication 7, dans lequel la piste (52) comprend une
ouverture, une tige, une barre ou une rainure qui
s’étend de fagon linéaire par rapport au chariot.

Systéme de chariot a ultrasons (10) selon la reven-
dication 4, comprenant en outre :

- un dispositif de commande de friction de mou-
vement de translation réglable qui est couplé au
raccord d’articulation latérale (52, 54) ; et

- un dispositif de commande de friction de rota-
tion réglable qui est couplé au raccord pivotant
(56).
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