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Description

[0001] This invention relates to medical diagnostic ul-
trasound systems and, in particular, to ultrasound system
carts with adjustable control panel and display Document
US-A-2003/220564 discloses an exemplary cart-borne
ultrasound system. Cart-borne ultrasound systems are
convenient medical imaging instruments because they
can be set up easily in an imaging lab or rolled to a pa-
tient’s bedside when needed. They are conventionally
used by sonographers in different postures: standing, sit-
ting or leaning over the patient being scanned. In any of
these positions itis importantto position the control panel
in a so-called "user zone" for the sonographer so that it
is comfortably accessible and enables easy manipulation
of the display screen so that it can closely observed while
scanning. In order to make these adjustments it is nec-
essary for the control panel and system display to have
a wide range of motion, both horizontally and vertically.
After the control panel and display are properly posi-
tioned, the control panel must remain solidly in place and
not move or wobble as the sonographer manipulates the
controls. The present invention is directed to meeting
these objectives.

[0002] In accordance with the principles of the present
invention, a liftis provided for an ultrasound system which
enables the control panel and display to be elevated to
different heights and pivoted to a comfortable position
for the sonographer. The lift allows the control panel to
be positioned manually with a handle on the control pan-
el, with the weight of the control panel offset by a hydraulic
strut in the lift. The lift contains a four-bar linkage which
maintains the inclination of the control panel as it is ele-
vated and/or rotated. When the control panel is in the
desired position the hydraulic strut and pivot axis are
locked by solenoids to maintain the control panel solidly
in position. For safety, the lift is locked while the cart is
wheeled to a different position or location.

[0003] In the drawings:

FIGURE 1 illustrates a cart-borne ultrasound system
constructed in accordance with the principles of the
present invention.

FIGURE 2 illustrates an exploded view of a control
panel lift for an ultrasound system of the present in-
vention.

FIGURE 3 is a perspective view of the assembled
control panel lift of FIGURE 2.

FIGURE 4 illustrates the control panel lift of FIGURE
3 in its fully folded position.

[0004] Referring first to FIGURE 1, a cart-borne ultra-
sound system 10 is shown. The base of the cart is a
housing 12 containing the electronics of the ultrasound
system such as printed circuit boards. At the back of the
housing is a compartment in which accessories such as
probes, video recorders, gel bottles and cables may be
stored or installed. The cart has wheels 20 so that the
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cart can be rolled to where it is needed. In the center of
the cart between the wheels is a brake pedal 22 which a
user can depress the lock the wheels so that the cart will
not roll or move after it has been positioned for an exam.
[0005] Above the housing 12 is a control panel 14 by
which a sonographer operates the ultrasound system
and controls a scanning procedure. A display screen 16
is mounted above the control panel where the sonogra-
pher can observe the screen while manipulating the con-
trols of the control panel or scanning the patient. The
display screen is mounted at the end of an articulating
arm 18 which allows the screen to be raised, lowered,
tilted, and moved or turned to the left or right so as to
locate the screen in a convenient position for observation
while scanning. The articulating arm is more fully de-
scribed in US pat. pub. no. US 2008/0234577 (Murkowski
et al.) In accordance with the present invention, the con-
trol panel 14 and display 16 are attached to the top of a
lift 30 which is mounted on the cart housing 12. The lift
enables the control panel and display to be raised, low-
ered, turned left and right, and swung to one side or the
other of the base of the cart. This range of motion allows
a sonographer to position the control panel and display
where it is most convenient to operate the controls and
see the ultrasound image on the screen while scanning
the patient. The lift 30 is constructed as a four-bar linkage
which maintains the user zone at a fixed inclination as
they are moved. The user zone is positioned by the
sonographer by grasping a handle 24 at the front of the
control panel while depressing a release button 26 on
the handle. The release button is a lighted switch mount-
ed in the center of the handle. Depressing the release
button causes it to light and releases a number of mech-
anisms in the mechanism arm as described below which
allow the arm to be raised or lowered and rotated about
either end of the arm. After the sonographer has the user
zone in a desired position the sonographer releases the
button 26 and the mechanism locks solidly in its current
position. The sonographer can then scan the patient with-
out causing any further motion or wobbling of the user
zone.

[0006] FIGURE 2 is an exploded view of the compo-
nents of the lift 30 of FIGURE 1. Identical pivot elbows
70 are located atthe top and bottom of the lift. Each elbow
has a base plate 32a, 32b which attach to the housing
and control panel assembly, respectively. Each base
plate supports and centers axial journal bearings which
keep the elbow assemblies in axial alignment. Each axial
bearing is formed by a central annular projection from a
bearing hub 40 into the center aperture of base plate 32.
Thrust bearings 34 bear the weight of the control panel
and display and allow them to be rotated. Each base
plate has a circular arrangement of teeth which are en-
gaged by a solenoid-controlled pin 48 to lock the mech-
anism in its current rotated orientation. The pin 48 is
mounted in a guide bearing 52 and urged into engage-
ment with the gear teeth by a compression spring 49. A
rotation stop 36 is located in each elbow to limit the ro-
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tation to 360°. Each elbow has a bearing hub 40 with one
or more detent divots in its surface. One of the divots
marks the straight-ahead position of the control panel
with respect to the housing, when the control panel is
facing in alignment with the wheels. A ball plunger 50
drops into the straight-ahead divot in the bearing hub
when the control panel is in the straight-ahead position,
giving the sonographer the tactile feel of a detent when
the control panel is so positioned. Completing the elbow
assembly are O-rings 38, 42, and 44.

[0007] Mounted on the bearing hub 40 of each base
plate are a pair of elbow frames 80 and 82. The elbow
frames each support three pivot shafts, shafts 84a and
84b for mounting covers 90 for the elbows, and shafts
74a, 74b, 74c and 74d for mounting links 72a and 72b
which form the arm of the mechanism. The shafts are
mounted by shaft bearings 86 so that they can turn freely
in the frames. The shafts 74a, 74b, 74c and 74d and links
72aand 72b are assembled to form a 4-bar linkage which,
like a parallelogram, keeps the elbows oriented upward
and downward as the elevation of the mechanism is ad-
justed. This maintains the inclination of the user zone
with respect to the floor. Mounted on each side of the
links 72a, 72b on pivot shafts 58a and 58b are hydraulic
struts 62a and 62b. The struts may be gas or fluid struts
and operate to support the weight of the control panel
and display assembly, offsetting virtually all of its weight
as they are repositioned by a sonographer. A release
housing 64a, 64b is mounted at the end of the piston of
each strut and a solenoid 60, 61 is mounted on each
release housing to lock the strut in its present piston ex-
tension. When the sonographer depresses the button 26
on the control panel handle, the solenoids 60, 61 are
energized, opening a valve in each strut so that gas or
fluid in each strut can flow as the user zone elevation is
adjusted. When the button is released and the solenoids
are no longer energized, the valves are closed which act
as a brake to lock the struts in their current piston-ex-
tended positions.

[0008] Solenoids 56a and 56b are mounted in the el-
bows to control the pin 48 in each elbow. When solenoids
56a and 56b are energized by the depression of button
26, the pins 48 are pulled out of engagement with the
teeth in each elbow, permitting the elbow assemblies 70
torotate freely. After the sonographer has turned the con-
trol panel to its desired orientation, the button 26 is re-
leased and the pins 48 drop into the teeth, locking the
elbows and preventing any further rotation by both el-
bows.

rotation and elevation are then securely locked in posi-
tion.

[0009] In accordance with the present invention, a
switch is in-line between the button and the four sole-
noids. This switch is closed when the wheel brake 22 is
depressed to lock the wheels, and is open when the
wheel brake 22 is released to roll the cart. This means
that the solenoids of the lift can only be energized to
adjust the elevation and rotation of the lift when the brake
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22 is engaged to lock the wheels 20. When the brake 22
is released to roll the cart, the solenoids cannot be en-
ergized and the lift is locked in position.

This prevents the lift, control panel and display from
swinging around or moving as the cartis rolled from place
to place, ensuring that they are locked in position when
the cart moves. This feature prevents injury to the oper-
ator or other personnel as well as damage to the ultra-
sound system or other objects.

[0010] In accordance with a further aspect of the
present invention, a switch is located in the straight-
ahead detent of each of the bearing hubs and coupled
to the brake 22. This switch controls a solenoid in the
brake release of the brake 22 and is arranged so that the
brake cannot be released to roll the wheels unless each
ball plunger 50 is engaged in its straight-ahead detent
and the control panel and display are positioned in their
straight-ahead position. This ensures that the weight of
the control panel and display are centered with respect
to the housing as the cart is moved, which is easier and
more convenient for most users to manipulate.

[0011] FIGURE 3 illustrates the lift 30 of FIGURES 1
and 2 when fully assembled and in a slightly lowered
elevation. It can be seen that the upper and lower sur-
faces of the elbow plates 32a and 32b remain parallel to
each other. This view shows the elbow covers 90 mount-
ed on their mounting pins 84a and 84b.

[0012] FIGURE 4 shows the lift of FIGURE 3 when fully
lowered. It is seen that the surfaces of the elbow plates
32a and 32b remain parallel in this and all other positions
of the lift 30.

Claims
1. A cart-borne ultrasound system (10) comprising:

a cart housing (12) mounted on wheels;

a control panel (14);

a display (16) mounted for viewing when oper-
ating the control panel;

a lift (30) configured to support the control panel
and the display and to raise, lower and rotate
the control panel, the lift having a pivot elbow
(70) configured to selectively enable rotation of
the control panel and the display, an elevation
mechanism configured to selectively enable the
control panel and the display to be raised and
lowered, and a hydraulic strut (62a, 62b) cou-
pled to the elevation mechanism configured to
adjust with the raising and lowering of the control
panel;

a control button (26) which is configured to be
actuated by a user to allow the pivot elbow to
rotate and the elevation mechanism to be raised
and lowered and, when not actuated, configured
to cause the pivot elbow and elevation mecha-
nism to be locked in position;
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wherein said cart housing further comprises a
brake (22) which is arranged to be actuated by
the user to lock the wheels such that when the
brake is not actuated, the pivot elbow and ele-
vation mechanism are locked; and

characterized in that

the pivot elbow further comprises a switch coupled
to the brake and arranged to sense whether the con-
trol panelis located in a straight-ahead position such
that the brake is not operable to unlock the wheels
unless the control panel is in the straight-ahead po-
sition.

The cart-borne ultrasound system of Claim 1, where-
in the hydraulic strut is further arranged to operate
to support the weight of the control panel.

The cart-borne ultrasound system of Claim 2, further
comprising a first solenoid (56a, 56b) coupled to the
pivot elbow and a second solenoid (60, 61) coupled
to the hydraulic strut;

wherein the solenoids are arranged to be actuated
by the control button to enable the pivot elbow to
rotate and a piston of the hydraulic strut to extend or
retract.

The cart-borne ultrasound system of Claim 3, where-
in the pivot elbow is located at the bottom of the lift
and is coupled to the cart housing; and

further comprising a second pivot elbow located at
the top of the lift and coupled to the control panel.

The cart-borne ultrasound system of Claim 4 wherein
the elevation mechanism further comprises a four-
bar linkage coupled between the first and second
pivot elbows,

wherein the four-bar linkage is arranged to maintain
the relative inclination between the first and second
pivot elbows.

The cart-borne ultrasound system of Claim 5, further
comprising a second hydraulic strut coupled to the
four-bar linkage.

The cart-borne ultrasound system of Claim 3, where-
in the control button is located on the control panel.

The cart-borne ultrasound system of Claim 7, where-
in the control panel further comprises a handle (24),
wherein the control button is located on the handle,
and

wherein the handle may be grasped by a user to
raise, lower, or rotate the control panel.

The cart-borne ultrasound system of Claim 1, further
comprising a switch coupledin-line between the con-
trol button and the solenoids,
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10.

1.

12.

13.

wherein the switch is arranged to be closed such that
the solenoids are energized by the control button
when the brake locks the wheels.

The cart-borne ultrasound system of Claim 1, where-
in the control panel further comprises a control panel
assembly;

wherein the display is mounted on the control panel
assembly,

wherein the lift supports the control panel and the
display.

The cart-borne ultrasound system of Claim 1, where-
in the pivot elbow further comprises gear teeth, and
a solenoid-actuated pin (48) which engages the gear
teeth to prevent rotation of the pivot elbow.

The cart-borne ultrasound system of Claim 1, where-
in the control panel is arranged to be articulated by
the lift to be oriented in a straight-ahead position,
wherein the pivot elbow further comprises a detent
which is arranged to be engaged when the control
panel is oriented in the straight-ahead position.

The cart-borne ultrasound system of Claim 1, where-
in the control button further comprises a lighted
switch.

Patentanspriiche

1.

Wagengetragenes Ultraschallsystem (10), umfas-
send:

ein Wagengehéuse (12), das auf Radern mon-
tiert ist;

ein Steuerpult (14);

ein montiertes Display (16) zum Anzeigen, wenn
das Steuerpult bedient wird;

eine Hubvorrichtung (30), die dazu ausgebildet
ist, das Steuerpult und das Display zu tragen
und das Steuerpult anzuheben, abzusenken
und zu drehen, wobei die Hubvorrichtung ein
Schwenkgelenk (70) besitzt, das dazu ausge-
bildet ist, selektiv Drehung des Steuerpults und
des Displays zu ermdglichen, einen Hebeme-
chanismus, der dazu ausgebildet ist, selektiv
dem Steuerpult und dem Display zu ermdgli-
chen, angehoben und abgesenkt zu werden,
und eine mitdem Hebemechanismus gekoppel-
te Hydraulikfeder (62a, 62b), die dazu ausgebil-
det ist, sich dem Anheben und Absenken des
Steuerpults anzupassen;

eine Steuertaste (26), die dazu ausgebildet ist,
durch einen Benutzer betatigt zu werden, um
dem Schwenkgelenk zu gestatten, zu drehen
und dem Hebemechanismus, angehoben und
abgesenkt zu werden, und die, wenn nicht be-
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tatigt, dazu ausgebildet ist, das Schwenkgelenk
und den Hebemechanismus dazu zu bringen, in
Stellung gesperrt zu sein;

wobei das Wagengehause weiter eine Bremse
(22) umfasst, die dazu eingerichtetist, durch den
Benutzer betétigt zu werden, um die Rader der-
art zu sperren, dass wenn die Bremse nicht be-
tatigt wird, das Schwenkgelenk und der Hebe-
mechanismus gesperrt sind; und

dadurch gekennzeichnet, dass

das Schwenkgelenk weiter einen Schalter um-
fasst, der mit der Bremse gekoppelt und dazu
eingerichtet ist, zu erfassen, ob das Steuerpult
in einer Geradeausstellung angeordnet ist, der-
art, dass die Bremse nicht bedienbar werden
kann, um die Rader zu entsperren, es sei denn,
das Steuerpult befindet sich in der Geradeaus-
stellung.

Wagengetragenes Ultraschallsystem nach An-
spruch 1, wobei die Hydraulikfeder weiter dazu ein-
gerichtet ist, dazu zu dienen, das Gewicht des Steu-
erpults zu tragen.

Wagengetragenes Ultraschallsystem nach An-
spruch 2, weiter eine erste Zylinderspule (56a, 56b)
umfassend, die mit dem Schwenkgelenk gekoppelt
ist, und eine zweite Zylinderspule (60, 61), die mit
der Hydraulikfeder gekoppelt ist;

wobei die Zylinderspulen dazu eingerichtet sind,
durch die Steuertaste betatigt zu werden, um dem
Schwenkgelenk zu erméglichen, zu drehen und ei-
nem Kolben der Hydraulikfeder, sich auszufahren
oder einzuziehen.

Wagengetragenes Ultraschallsystem nach An-
spruch 3, wobei das Schwenkgelenk an der Unter-
seite der Hubvorrichtung angeordnet ist und mitdem
Wagengehause gekoppelt ist; und

weiter ein zweites Schwenkgelenk umfassend, das
an der Oberseite der Hubvorrichtung angeordnet
und mit dem Steuerpult gekoppelt ist.

Wagengetragenes Ultraschallsystem nach An-
spruch 4, wobei der Hebemechanismus weiter ein
Vier-Stangen-Gestange umfasst, das zwischen das
erste und zweite Schwenkgelenk gekoppelt ist,
wobei das Vier-Stangen-Gestange dazu eingerich-
tetist, die relative Neigung zwischen dem ersten und
zweiten Schwenkgelenk aufrecht zu erhalten.

Wagengetragenes Ultraschallsystem nach An-
spruch 5, weiter eine zweite Hydraulikfeder umfas-
send, die mit dem Vier-Stangen-Gesténge gekop-
pelt ist.

Wagengetragenes Ultraschallsystem nach An-
spruch 3, wobei die Steuertaste am Steuerpult an-
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10.

1.

12.

13.

geordnet ist.

Wagengetragenes Ultraschallsystem nach An-
spruch 7, wobei das Steuerpult weiter einen Hand-
griff (24) umfasst,

wobei die Steuertaste an dem Handgriff angeorndet
ist, und

wobei der Handgriff durch einen Benutzer gegriffen
werden kann, um das Steuerpult anzuheben, abzu-
senken oder zu drehen.

Wagengetragenes Ultraschallsystem nach An-
spruch 1, weiter einen Schalter umfassend, der in
Reihe zwischen die Steuertaste und die Zylinderspu-
len gekoppelt ist,

wobei der Schalter dazu eingerichtet ist, geschlos-
senzuwerden, derart, dass die Zylinderspulen durch
die Steuertaste erregt werden, wenn die Bremse die
Rader sperrt.

Wagengetragenes Ultraschallsystem nach An-
spruch 1, wobei das Steuerpult weiter eine Steuer-
pultanordnung umfasst;

wobei das Display auf der Steuerpultanordnung
montiert ist,

wobei die Hubvorrichtung das Steuerpult und das
Display tragt.

Wagengetragenes Ultraschallsystem nach An-
spruch 1, wobei das Schwenkgelenk weiter Getrie-
bezahne umfasst, und einen zylinderspulen-betatig-
ten Stift (48), der in die Getriebezahne eingreift, um
Drehung des Schwenkgelenks zu verhindern.

Wagengetragenes Ultraschallsystem nach An-
spruch 1, wobei das Steuerpult dazu eingerichtet ist,
durch die Hubvorrichtung gelenkig bewegt zu wer-
den, um in einer Geradeausstellung ausgerichtet zu
werden,

wobei das Schwenkgelenk weiter eine Arretierung
umfasst, die dazu eingerichtet ist, in Eingriff zu sein,
wenn das Steuerpult in der Geradeausstellung aus-
gerichtet ist.

Wagengetragenes Ultraschallsystem nach An-
spruch 1, wobei die Steuertaste weiter einen be-
leuchteten Schalter umfasst.

Revendications

1.

Systéme a ultrasons porté sur
comprenant :

chariot (10)

un logement de chariot (12) monté sur roues ;
un panneau de commande (14) ;

un affichage (16) monté pour une observation
lors du fonctionnement du panneau de
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commande ;

un élévateur (30) configuré pour supporter le
panneau de commande et I'affichage et pour
soulever, abaisser et faire tourner le panneau
de commande, I'élévateur ayantune genouillere
a pivot (70) configurée pour permettre sélecti-
vement la rotation du panneau de commande
etdeI'affichage, un mécanisme d’élévation con-
figuré pour pouvoir sélectivement soulever et
abaisser le panneau de commande et I'afficha-
ge, etune jambe hydraulique (62a, 62b) couplée
au meécanisme d’élévation configuré pour
s’ajuster au soulevement et a I'abaissement du
panneau de commande ;

un bouton de commande (26) qui est configuré
pour étre actionné par un utilisateur pour pouvoir
faire tourner la genouillére a pivot et soulever et
abaisser le mécanisme d’élévation et, lorsqu’il
n’est pas actionné, configuré pour amener la ge-
nouilléere a pivot et le mécanisme d’élévation a
se verrouiller en position ;

dans lequel ledit logement de chariot comprend
en outre un frein (22) qui est agence pour étre
actionné par l'utilisateur pour verrouiller les
roues de sorte que, lorsque le frein n’est pas
actionné, la genouillere a pivot et le mécanisme
d’élévation soient verrouillés ; et

caractérisé en ce que :

la genouillere a pivot comprend en outre un
commutateur couplé au frein et agencé
pour détecter si le panneau de commande
est ou non situé dans une position droit de-
vant de sorte que le frein ne puisse étre ac-
tionné pour déverrouiller les roues a moins
que le panneau de commande ne se trouve
dans la position droit devant.

Systeme a ultrasons porté sur chariot selon la re-
vendication 1, dans lequel la jambe hydraulique est
en outre agencée pour opérer afin de supporter le
poids du panneau de commande.

Systeme a ultrasons porté sur chariot selon la re-
vendication 2, comprenant en outre un premier so-
Iénoide (56a, 56b) couplé a la genouillére a pivot et
un second solénoide (60, 61) couplé a la jambe
hydraulique ;

dans lequel les solénoides sont agencés pour étre
actionnés par le bouton de commande afin de per-
mettre a la genouillére a pivot de tourner et a un
piston de la jambe hydraulique de se déployer ou de
se rétracter.

Systeme a ultrasons porté sur chariot selon la re-
vendication 3, dans lequel la genouillére a pivot est
située au fond de I'élévateur et est couplée au loge-
ment de chariot ; et
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10.

1.

12.

comprenant en outre une seconde genouillére a pi-
vot située au sommet de I'élévateur et couplée au
panneau de commande.

Systéme a ultrasons porté sur chariot selon la re-
vendication 4, dans lequel le mécanisme d’élévation
comprend en outre un quadrilatére articulé couplé
entre la premiére et la seconde genouillere a pivot,
dans lequel le quadrilatére articulé est agencé pour
maintenir I'inclinaison relative entre la premiére et la
seconde genouillére a pivot.

Systéme a ultrasons porté sur chariot selon la re-
vendication 5, comprenant en outre une seconde
jambe hydraulique couplée au quadrilatere articulé.

Systéme a ultrasons porté sur chariot selon la re-
vendication 3, dans lequel le bouton de commande
est situé sur le panneau de commande.

Systéme a ultrasons porté sur chariot selon la re-
vendication 7, dans lequel le panneau de commande
comprend en outre une manette (24),

dans lequel le bouton de commande est situé sur la
manette et

dans lequel la manette peut étre saisie par un utili-
sateur pour soulever, abaisser ou faire tourner le
panneau de commande.

Systéme a ultrasons porté sur chariot selon la re-
vendication 1, comprenant en outre un commutateur
couplé en ligne entre le bouton de commande et les
solénoides,

dans lequel le commutateur est agencé pour étre
fermé de sorte que les solénoides soient excités par
le bouton de commande lorsque le frein verrouille
les roues.

Systéme a ultrasons porté sur chariot selon la re-
vendication 1, dans lequel le panneau de commande
comprend en outre un assemblage de panneau de
commande ;

dans lequel I'affichage est monté sur 'assemblage
de panneau de commande,

danslequel I'élévateur supporte le panneau de com-
mande et I'affichage.

Systéme a ultrasons porté sur chariot selon la re-
vendication 1, dans lequel la genouillére a pivot com-
prend en outre des dents d’engrenage et une broche
actionnée par solénoide (48) qui s’engage sur les
dents d’engrenage pour empécher la rotation de la
genouilléere a pivot.

Systéme a ultrasons porté sur chariot selon la re-
vendication 1, dans lequel le panneau de commande
est agencé pour étre articulé par I'élévateur afin
d’étre orienté dans une position droit devant,
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dans lequel la genouillére a pivot comprend en outre
un arrét qui est agencé pour se mettre en prise lors-
que le panneau de commande est orienté en position
droit devant.

Systeme a ultrasons porté sur chariot selon la re-
vendication 1, dans lequel le bouton de commande
comprend en outre un commutateur éclairé.
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