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Description

[0001] Thisinvention relates to ultrasonic examination
imaging systems and, in particular, to ultrasound systems
with control panels that have an adjustable height.
[0002] Cart-borne ultrasound systems are intended to
be operated by any examinationian with the requisite
training. This means that the ultrasound system may be
used by some who are short in stature and others who
are very tall. The system should adapt to people of dif-
ferent height. Otherwise, the operator may need to
stretch, bend over, or otherwise contort to an uncomfort-
able position. Over time such contortions can lead to
muscular or skeletal discomfort. To relieve these prob-
lems some manufacturers have designed the ultrasound
system cart so that the control panel can be adjusted
vertically. One simple approach is to hinge the control
panel so that it will swing up and down. As it does so,
however, it will assume a different angle at each eleva-
tional height. It is desirable for the control panel to main-
tain a constant angle to the operator so that the control
panel is comfortable to use regardless of its elevation.
[0003] One way to maintain a constant angle is to el-
evate the entire control and display portion of the ultra-
sound system. Such an approach should take into con-
sideration the posture of users of the ultrasound system
when the control panel and display are elevated to dif-
ferent heights. In particular, an elevation system should
provide positions of comfort for both standing and sitting
users. It is desirable to provide a control panel for an
ultrasound system which maintains a comfortable user
angle to the operator and is comfortable for both sitting
and standing users.

[0004] The invention is defined by claim 1. In the
present invention, a variable elevation control panel is
provided for a cart-borne ultrasound system. The control
panel is supported by an articulating mechanism by
which the height of the control panel can be adjusted.
More precisely, the articulation mechanism enables the
control panel to move vertically relatively to the cart be-
tween a highest position and alowest position while main-
taining a substantially constant angle of inclination rela-
tively to the cart, the highest position being located closer
to a center plane (which is located in a chosen position
of the cart) than the lowest position. So, as the control
panel is articulated vertically it simultaneously extends
toward the user when lowered to better accommodate a
sitting user, and extends back toward the cart when
raised to better accommodate a standing user. In the
invention, the articulation mechanism is configured as a
parallelogram-shaped linkage.

[0005] In the drawings:

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

Fig. 2 illustrates the concept of a control panel lift
mechanism of the present invention;

Fig. 3 shows the mechanism of Fig. 2 with a control
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panel in an end view;

Fig. 4 illustrates the control panel lift mechanism of
a constructed embodiment of the present invention;
Fig. 5a illustrates a preferred lift mechanism in the
raised position; and

Fig. 5b illustrates a preferred lift mechanism in the
lowered position.

[0006] 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 cart is mounted on wheels or casters 14 so that it
can be rolled to a lab or a patient’s bedside. In the front
of the cart is a control panel 18, which contains a number
ofknobs, buttons, slide switches, and a trackball by which
a user operates 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 an-
other. On the inside of the handle 20 is a lift release 22
which will be discussed below.

[0007] The concept of a lift mechanism of the present
invention is shown in Fig. 2. A four bar linkage 30 is de-
fined by four pivot points, A, B, A’and B’. Two of the bars
are shown at 32 and 34, with the other two bars comprised
by the pivot connections to the control panel 18 at A and
B and the pivot connections to a base (not shown) at A’
and B’. The linkage is shown in a raised position and a
lowered position by the upper and lower locations of the
control panel 18. The control panel moves between these
positions as indicated by the large arrow. As can be seen
by the block representation of the control panel 18, the
angle of the control panel 18 does not change as the
control panel is raised and lowered. In this drawing it is
seen that the horizontal and vertical sides of the control
panel block remain in this orientation in the raised and
lowered and all intermediate positions.

[0008] Fig. 3illustrates the four bar linkage 30 with the
control panel 18 shown in a side view. As this drawing
illustrates, the control panel is tilted at an angle which is
comfortable for the user. Again it is seen that the angle
of the control panel does not change between the raised
and lowered positions by reason of the four bar linkage
30, which in the preferred embodiment is a parallelo-
gram-shaped mechanism providing this benefit. The bars
34 and 32 remain parallel as the linkage moves, as do
the axes between pivot points A-B and A’-B’.

[0009] Fig. 4 illustrates another articulating linkage 40
for a control panel which is suitable for use with the ul-
trasound system cart shown in Fig. 1. This linkage com-
prises a lift top cover 42 and a lift bottom cover 44. Each
lift cover has two pivot holes at the front which are aligned
on horizontal axes 45,46 and two pivot holes at the back
which are aligned on horizontal axes 47,48. This lift cover
assembly is partially visible behind the control panel 18
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in Fig. 1. Itis approximately 6 inches wide and 15 inches
in length. The rear pivot holes at axes 47,48 are mounted
to the ultrasound system cart and the control panel is
mounted in the vicinity of front pivot holes at axes 45,46
as shown in the following drawings. If desired, beard cov-
ers can be provided below the linkage 40 to prevent the
development of pinch points below the linkage when the
control panel is elevated.

[0010] Fig. 5a illustrates the linkage assembly 40 in a
raised position when attached to an ultrasound system
cart. The two rear pivot points 47,48 of the assembly are
connected to a lift base bracket 56, which is attached to
the ultrasound system cart. The two forward pivot points
are attached to a base for an ultrasound system control
panel by attachment to an articulation base support 54
which supports the base. The base includes a bearing
50 on which is mounted a base slide 52. When the control
panel is mounted on the base slide, it can slide forward
and backward (left-right in the drawing) to an extended
or retracted position selected by the system operator.
Below the base the handle 20 is seen in a cutaway view.
[0011] Asthisdrawingillustrates, the control panel can
be raised and lowered by grasping the handle 20 to move
the handle and control panel up and down, as both the
handle and control panel are mounted on the articulating
linkage 40. The articulating linkage is seen to be a four
bar, parallelogram shaped linkage, as indicated by the
lines w,x,y,and z drawn between the four pivot points
45,46,47,48 of the linkage.

[0012] Located beneath the lift top cover 42 is a posi-
tive lock, hydraulic piston 60 shown in phantom in Fig.
5a. The piston 60 supports the weight of the linkage, con-
trol panel and handle and is normally locked to maintain
the positions of these elements. When the operator de-
sires to raise or lower the control panel the handle 20 is
grasped and the lift release 22 on the handle is de-
pressed. The lift release could alternatively be operated
by a foot pedal or located elsewhere on the cart. When
theliftrelease 22 is depressed a valve is opened between
two oil-filled compartments of the hydraulic piston. Oil
then flows slowly from one compartment to the other, the
direction of flow depending upon whether the control pan-
el is being raised or lowered. The piston will extend or
retract as the oil flows. When the control panel is at the
desired height, the lift release is released by the operator,
causing the valve of the piston to close, holding the piston
and the control panel in its current elevation.

[0013] Fig.5bshowsthelinkage 40 and piston 60 when
the control panel is in a lowered position. It is seen that
the piston is in a retracted position in comparison to Fig.
5a. It is also seen that the angle of the control panel has
not changed.

[0014] When the control panel is elevated such that
the parallelogram w,x,y,z of the linkage 40 forms a rec-
tangle, the control panel is at its most forward position
relative to the cart and the center of the cart, which is
approximately the vertical plane of the display 16. The
control panel can be rolled forward even further toward
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the operator by sliding the control panel on the base slide
52. In this lowered position the control panel can be po-
sitioned over the lap of a system operator who is in the
sitting position. As the control panel is raised from this
elevation the sides x,z of the parallelogram will draw clos-
ertogether and the control panel will simultaneously pivot
up and rearward toward the center of the cart. In this
raised position the control panel is retracted back to be
more comfortable for use by an operator who is standing
for the ultrasonic exam. In a constructed embodiment the
control panel has approximately a25 mm (teninch) range
of vertical adjustment.

[0015] Various modifications of the illustrated embod-
iments will be readily apparent to those skilled in the art.
Forinstance, the four bar linkage can be modified to have
more than four pivot points, permitting more complex
ranges of control panel movement. Instead of being man-
ually raised and lowered, the control panel could be
raised and lowered by motor control. The hydraulic piston
can be a gas shock or replaced by other supporting de-
vices such as springs or counterweights, in which case
the elevation locking mechanism may comprise a me-
chanical device such as a detent or locking pin.

Claims

1. A cart-borne ultrasound system (10) including i) a
movable cart; electronic circuitry located on the cart
which processes ultrasound signals for the formation
of ultrasound images, and a display (16) extending
in a vertical plane and coupled to the circuitry for the
display of ultrasound images, comprising:

- a control panel (18) coupled to the electronic
circuitry for user control of the ultrasound system
(10); and

- an articulation mechanism (30) mounted on
the cart and coupled to the control panel (18)
which enables the control panel (18) to be artic-
ulated vertically while maintaining a substantial-
ly constant angle of inclination, the articulation
mechanism (30) further enabling the control
panel (18) to move closer to said vertical plane
in the highest position and further from said ver-
tical plane in the lowest position, and wherein
the articulation mechanism comprises a four bar
linkage defined by four pivot points (A, B, A’, B')
defining the corners of a parallelogram, two of
the pivot points (A, B) being coupled to the con-
trol panel (18) and the other two of the pivot
points (A’, B’) being coupled to the cart.

2. The cart-borne ultrasound system (10) of claim 1,
wherein the articulation mechanism (30) enables the
control panel (18) to be articulated independently of
the display (16).
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The cart-borne ultrasound system (10) of claim 1,
further comprising a hydraulic piston (60) for sup-
porting the weight of the four bar linkage.

The cart-borne ultrasound system (10) of claim 1,
further comprising a counterbalance (40) coupled to
the cart and to the control panel (18) to support at
least some of the weight of the control panel (18)
when the height of the control panel (18) is adjusted.

The cart-borne ultrasound system (10) of claim 1,
wherein the articulation mechanism (30) comprises
a lift mechanism (32, 34) which moves the control
panel (18) in a direction which is at an acute angle
with respect to vertical.

The cart-borne ultrasound system (10) of claim 6,
wherein the lift mechanism (32, 34) raises and lowers
the control panel (18) in a straight line direction.

The cart-borne ultrasound system of claim 6, where-
in the lift mechanism is motor driven.

The cart-borne ultrasound system of claim 8, where-
in the ultrasound system further comprises a battery
which powers the motor driven lift mechanism.

Patentanspriiche

1.

Wagengetragenes Ultraschallsystem (10) mit i) ei-
nem fahrbaren Wagen; elektronischen Schaltungen
auf dem Wagen, die Ultraschallsignale verarbeiten,
um Ultraschallbilder zu erzeugen; und einer Anzei-
gevorrichtung (16), die sich in einer vertikalen Ebene
erstreckt und mit den Schaltungen gekoppeltist, um
Ultraschallbilder anzuzeigen, wobei das Ultraschall-
system Folgendes umfasst:

- ein mitden elektronischen Schaltungen gekop-
peltes Steuerpult (18) zur Steuerung des Ultra-
schallsystems (10) durch den Benutzer; und

- einen an dem Wagen angebrachten und mit
dem Steuerpult (18) gekoppelten Gelenkme-
chanismus (30), der eine freie vertikale Bewe-
gung des Steuerpults (18) ermdglicht, wahrend
er gleichzeitig einen im Wesentlichen konstan-
ten Neigungswinkel aufrechterhalt, wobei der
Gelenkmechanismus (30) es ferner dem Steu-
erpult (18) moglich macht, sich in der héchsten
Position ndher an die genannte vertikale Ebene
heran zu bewegen und in der niedrigsten Posi-
tion weiter von der genannten vertikalen Ebene
weg zu bewegen, und wobei der Gelenkmecha-
nismus ein Vier-Stangen-Gestidnge umfasst,
das durch vier Drehpunkte (A, B, A’, B’) definiert
ist, die die Ecken eines Parallelogramms defi-
nieren, wobei zwei der Drehpunkte (A, B) mit
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dem Steuerpult (18) gekoppelt sind und die bei-
denanderen Drehpunkte (A’, B’) mitdem Wagen
gekoppelt sind.

2. Wagengetragenes Ultraschallsystem (10) nach An-
spruch 1, wobei der Gelenkmechanismus (30) er-
moglicht, dass das Steuerpult (18) unabhangig von
der Anzeigevorrichtung (16) frei beweglich ist.

3. Wagengetragenes Ultraschallsystem (10) nach An-
spruch 1, weiterhin mit einem Hydraulikkolben (60)
zum Tragen des Gewichts des Vier-Stangen-Ge-
sténges.

4. Wagengetragenes Ultraschallsystem (10) nach An-
spruch 1, weiterhin mit einem Gegengewicht (40),
das mitdem Wagen und dem Steuerpult (18) gekop-
peltist, um mindestens das Gewicht des Steuerpults
(18) zu tragen, wenn die Hohe des Steuerpults (18)
eingestellt wird.

5. Wagengetragenes Ultraschallsystem (10) nach An-
spruch 1, wobei der Gelenkmechanismus (30) einen
Hubmechanismus (32, 34) umfasst, der das Steuer-
pult (18) in einer Richtung bewegt, die in einem spit-
zen Winkel zu der Vertikalen verlauft.

6. Wagengetragenes Ultraschallsystem (10) nach An-
spruch 6, wobei der Hubmechanismus (32, 34) das
Steuerpult (18) in geradliniger Richtung anhebt und
absenkt.

7. Wagengetragenes Ultraschallsystem nach An-
spruch 6, wobei der Hubmechanismus durch einen
Motor angetrieben wird.

8. Wagengetragenes Ultraschallsystem nach An-
spruch 7, wobei das Ultraschallsystem weiterhin ei-
ne Batterie umfasst, die den motorgetriebenen Hub-
mechanismus mit Energie versorgt.

Revendications

1. Systéme de chariot a ultrasons (10) comprenant i)
un chariot mobile; des circuits électroniques étant
situés sur le chariot qui traitent des signaux ultraso-
nores pour la formation d’'images ultrasonores et un
dispositif d’affichage (16) s’étendant dans un plan
vertical et étant couplé aux circuits pour I'affichage
des images ultrasonores, comprenant:

- un panneau de commande qui est couplé aux
circuits électroniques pour la commande d'utili-
sateur du systéme a ultrasons (10); et

- un mécanisme d’articulation (30) étant monté
sur le chariot et étant couplé au panneau de
commande (18) qui permet que le panneau de
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commande (18) soit articulé verticalement alors
qu’il est maintenu un angle sensiblement cons-
tant d’inclinaison, le mécanisme d’articulation
(30) permettant encore que le panneau de com-
mande (18) se déplace plus proche dudit plan &
vertical dans la plus haute position et, de plus,
a partir dudit plan vertical dans la plus basse
position, et dans lequel le mécanisme d’articu-
lation comprend une liaison de quatre barres qui
est définie par quatre points pivotants (A, B, A’, 10
B’) définissant les coins d’'un parallélogramme,
deux des points pivotants (A, B) étant couplés
au panneau de commande (18) et les autres
deux des points pivotants (A’, B’) étant couplés
au chariot. 15

Systéme de chariot a ultrasons (10) selon la reven-
dication 1, dans lequel le mécanisme d’articulation
(30) permet que le panneau de commande (18) soit
articulé indépendamment du dispositif d’affichage 20
(16).

Systéme de chariot a ultrasons (10) selon la reven-
dication 1, comprenant encore un piston hydraulique

(60) pour supporter le poids de la liaison de quatre 25
barres.

Systéme de chariot a ultrasons (10) selon la reven-
dication 1, comprenant encore un contrepoids (40)

qui est couplé au chariot et au panneau de comman- 30
de (18) pour supporter au moins quelque poids du
panneau de commande (18) lorsque la hauteur du
panneau de commande (18) est ajustée.

Systéme de chariot a ultrasons (10) selon lareven- 35
dication 1, dans lequel le mécanisme d’articulation
(30) comprend un mécanisme de levage (32, 34) qui
déplace le panneau de commande (18) dans une
direction qui se situe sous un angle aigu par rapport
a la verticale. 40

Systéme de chariot a ultrasons (10) selon la reven-
dication 6, dans lequel le mécanisme de levage (32,
34) souléve et abaisse le panneau de commande
(18) dans une direction de ligne droite. 45

Systéme de chariot a ultrasons selon la revendica-
tion 6, dans lequel le mécanisme de levage est en-
trainé par un moteur.

50
Systéme de chariot a ultrasons selon la revendica-
tion 8, dans lequel le systéme a ultrasons comprend
une batterie qui met sous tension le mécanisme de
levage entrainé par un moteur.

55
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