JP 2004-344636 A 2004.12.9

(19) BFREREHFT (JP) 2 M A E|A) (1) sear i A B B
$582004-344636
(P2004-344636A)
43 AME  FRIGE12ZAE (2004.12.9)
(51) Int.CL." Fl F—va—F (B%)
AG61B 8/00 AG61B 8/00 4C601

EEER RER BEREOH 16 OL HERHE (&2 7

CHEES $FBA2003-349851 (P2003-349851) | (71) K EEA 590000248

(22) HEH SERY1SEE10A 8H (2003.10.8) I—=Flwh FaVwIFA TP
(31) EAEEEHEE  10/267,173 fo=FZA IR T4

(32) B%R SER145E10A 80 (2002.10.8) Koninklijke Philips
(33) BRIETERE HE (US) Electronics N. V.

F2FEH 5621 <_X—T7T— TA»
F—7a2y TN—RT7UY0TIuN
1
Groenewoudseweg 1, 5
621 BA Eindhoven, T
he Netherlands

(74) fR¥EA 100087789
HELT BE #

(74) fR¥EEA 100114753
#E+L BiF EE

BEEIR<

(54) [READER] HEHELT + A7 LA 2HOBERBW A A—Y AT A

Gnoooooooooooo
ugogoooooooboboboooodooooogoo
gogooooboobobobobooodooaaogaoo
gooObOooooobooooooood
oobOoOoooooboooooobooooooooo
goboOoooooOoboooooobooooooboooo
gooooooooobobbbooooooooogooo
gooooooooboobobbboboioooooooooo
ogooooooooobobobobooooooooooo
ugogoooooooboboboooodooooogoo
gogooooboobobobobooodooaaogaoo
oobOoOoooooboooooobooooooooo
oobOoOoooooboooooobooooooooo
goboOoooooOoboooooobooooooboooo
gooooooooo

goooooo




e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [

Oooooooodg

O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oooo

OooooooQgogoao

O
O
O
OJ
O
O
O
O
O
OJ
O
O
O

O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao

O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ

O
O
O
O
O
O
O
O
O
O

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo

OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O OoOooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

O

|

O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo
O 0Oooo
O Oooo

(2)

O oOooo
O oOooo

O
O
O

O
O
O

o

O
O

JP 2004-344636 A 2004.

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

12.

O
O

O
O

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |

ey e ) I By A
Ooooooooo o oo o oo oO oo oL oo oL oo oL oo oOoooLOoooOoooOoocobhooobohooooonooOoadd

Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Oooooooooooao
Ooooooogoooooao
Ooooooogogogogoooao
Oooooogogoooao
OooooooooOooOoooOoao
Oooooocooogooooao
Oooooooooooao
Oooooooooooao
Oooooogogogoooao
OO0 oooogogooooao
OoooooooOooOoooao
Ooooocooooooao
Oooooooogoooao
Ooooooogoooooao
Ooooooogogoooao
OO0 oDooogogogoooao
OoooooooOooOoooao
Ooooocooooooao
Oooooooooooao
Ooooooogoooooao
Ooooooogogooooao
OO0 oDooogogoooao

Ooooooooo0oooooo0 oo oDooooooDoooogogoao

O 0Oooo
O oOooo
O 0Oooo

O

O Ooooo
O Ooooo
O OoOooo
O 0O oo
O 0ooo

O
O
O
O
O

O
O
O
OJ
O

O 0Oooo O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo
O oOooo
O oOooo
O 0Ooo
O o0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo
O o0Oooo
O 0Oooo

|

OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O

|

|

O

O
O
O
O
O
O
O

O
O

JP 2004-344636 A 2004.

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

12.

10

20

30

40

50



~O0Oo0o0oooo0o0ooooooo0ooDoooooooooao

N
ODDDDDDDDDDDQ

OooooooooQgoogoao

Ooooooogd
Ooooooogd
Oooooogd
OOooooogd
OoOoo0oo0ooood
OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
OoOoo0ooooaog
OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0ooooaog

R [ e e e e e e [ [ e e [ s o Y i [
e e e e e sy e A A B
e e e e e s sy e e e A o B
e e e e e e e s sy e e Y o B
Ooo0ooooOooo o0 oo oooo0 oo oD ooo o0 oo oDooo oo oDoDooooooooo

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog

O O

OooooooogoQgQg
OooooooogoQgdg
OoooooogQgdg

|
[

OooooooooQgooao

O

O 0Ooo0oo0oooao
O 0Ooo0ooooao
OO ooog™»™MOo
O 0O0ooooao
O O0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O O0Oo0ooooao
O O0O0goooao
O 0OO0ooOoooao
O 0Ooo0oo0oooao
O = 00000

OoooooogoQgooao
OoooooogogQgooao
Ooooooggooao
OO0 oDoooggogogoao
OoooooooQgooao
OoooooooQgooao
Ooooooe=0oo0oo0ooao
OoooooogogQgooao
Oooooogogogooao
OO0 oDooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
Ooooooog = oOooao
Oo0oooogogogooao
OoooooooogoOooOoao
Ooooooooogooao
Ooooooogoogooao
Ooooooogoggooao
Ooooooogoggooao
Oo0oDoooogogogooao
OoooooooogoOooao
Ooooooooogooao
e [ [ I

O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
O 0Oo0oo0oo0oao
O 0Ooo0ooo

O Ooooo

O Ooooo

O Ooooo

O

|

O
O

300

uo
oad
g o

O
O
O
OJ

O 0Ooo0ooo
O OooOgooo
O Oogoaog
Y I Y

O

4)

O O0Oo0ooooao
O O0O0gooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoOooooao

O O0Oogoao
O O0Ooo0ooo
O 0Ooo0ooo
O 0OooOooOoo

cart-borneld

O

O

O

O

O

O O0OoOgoo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooogoo
O Ooogoo
O 0Oogoo

O

O

JP 2004-344636 A 2004.

O 0OoOooogoaog
OO0Ooo0Oo0ooogdg
OOoo0o0oood
OOoo0oood
OOoo0ooood
OOoo0oooogod
O0Ooo0oooogodg
O0Ooo0Oo0ooog
OoOoo0o0oood
OOoo0oood
OOoooood
OOoo0oooogodg
O0Oo0oooogodg

300
oad
oo

O0Oo0oooao

O0Ooo0oooo

©
Oo0ooooogoogooao

O 0Oooo
O 0Oooo

OOoo0oooaog

100
u o
gd
g
ood
170

Oo0oooooooQgoOooao
Ooo0oooeroo0oQgooOooao
Oo0oooooogooao
Oo0ooooogogooao
OOo0ocooooogogood
OOo0oooooogogood

Oo0ooOoood
W Ooo-dgo
O0Ooo0Oooao

(]

OOoo0oooao
O 0Ooo0oooo
O 0Ooo0oooog

oo
360
od
oo

Ooo0oo0ooano
Oo0oogano

12.

Oo0ooOoood

O0OooO0oooao

I [ B B

10

20

30

40

50



o000 ooUoooUoooUoooUoooooooooOoooogooQoao
(S [ [ e e e e e e e e e o [ |

N
e e e e e [ e e [ e s e e e e e e [ [ Y o [

Ry ) I ) [ ) ) ) ey R [y o
R ) e ) ) ) R o [y o

Oo0ooooooooooooogogoooao
I e O R A [ O R

OooooooooXOo

N

<R [ e ) [ Y i [ |

o
Oooooooogod

N
OooooooogogoQg

N
o

Oo0ooooooogoooooo
oo ooooooogoooooe o

OOoo0ooooao
OO0Oo0ooooao
© OO0 0O0O-Qgw

(o))

OooooooogoQgdg
OooooooogoQgdg
I e Y e o Y i [

OO ooooood
OooooooogoQg™g
OO0 ooooooogoooog
OO0 ooooogog4gogoooog
OO0 O0DooDoogogogogoooog

[ee)

OO0 oooooogogoooooao

OO0 ooooooogdg
OO0 oooooogdg

o

[o2}

OO0 oooooggag
OoooooooQodg
OooooooogQgdg
oo ooooogoQgg
OoooooogoQgdg
OO0 oooooggdg
OO0 ooooogogag
OooooooogoQgog
OO0 Ooooogow>d

Oooo0ogoood
O O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O 0Oo0ooooao

w O
o

Ooooooooooooooao

oo ooooooogodg
oo ooooooogodg

Oooooocooooooondo
Oo0ooooooooooog
Ooooooooooooog
OoDooooooooooog
OO0 oooDoogogogogoooog

O
O

W OO0goQg
N
O Ooogoo

OO0 oo oDooogogoooooao
OO0 Do oDooogogoogogoooao

©

OO0 Do oDoooggogogoooe o
Oo0ooooooooooooao
oo oooDoooooooooo
OO0 oo ooooogooooooo
OO0 oo oDooogogQoooooao

Oo0oo0ogao
O 0O woooao
OOo0o0ooooao
O O0Oo0ooooao
O 0Oo0ogoooao
O 0Oo0ooooao

oad
460

OoooooDoooogogo
O
O

I
I
O O
O OooOooo

O
O

]
Oooooooogogg

OO0 o0ooggdg

[o2}

%)

OO0 oDooooooogoogo o

(o]

O o0 oooOoooogooog

OO0 Do oDooogoggogogoooao

oo oo oDoooogdg
OoooooooOodg
oo ooooooQgdg

OoooD0oooDoogoogoo

o
OoooooDooooogogo

O

O

O oo oooDogogooogoogog
Ooooooooooooondo
OoDooooooooooog
OoDooooooooooog
OO0 ooooooogoooog
OoOoooooDoogoooogooogog

O
O

ogdad
oood
ood
340 O

O
0 w
o]
O O

O O
O OO

o

o

O
O O0Oo0ooooao
O O0Oo0ooooao
OO0 ooogoow

R [ |

OooooooogooQgg
OooooooogooQgg
oo oooooggg
oo oooooggg
Oo0Dooooogogdg
Ooo= 000000

O o0Oood

OO0 ooooooogooogoooao
OO0 oo oooogQgoogoooao

(o]

OO0Ooo0oo0oooao
O O0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O O0O0o0ooooo
O O0Oo0ooooo
OO0Ooo0oo0oooao
O O0Oo0ooooao

JP 2004-344636 A 2004.

OO0 Do oDooogogogogooooao

Oo0oooooooooooooao
OO0 ooooooooooooao
oo ooooooooooooo
OO0 oooDooogogoogoooo

©
OooooooogooQgdg

oo ooooogogg
oo oooooggg
OO0 oooooggg
OoooOooogoo
OooooooooQgdg
OooooooogooQgg
Oooooooogogg
OO0 oooooggog
OO0 ooooogogg
O O0DoOoooogwe>dg

o OO0 ooQgood
O Oo0ooQgood
OO0 O0Oo0oOo0oOgoogem

o]

OOooooooogood

OooOoooooobooooogo
OooOoooDoogogobooogooogog
OooooOoooogoooooOo
OO0 oooOooooOooooogdg
Oo0ooooooooooog
OO0 ooooooooooog
OooOoooooooooogo
OoooooDoogogooogooogog

w
I:II:II:I_b
O Oooo

OO0 oooooogogoogoooao

OO0 Do oDooogogoogooooao

Ooooocoooooooogdg
Ooooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg

620
oad
od
og
620

12.

OoooDoooooooogdg
OO0 oDoDooogoooooogd

9

(R)T
0 640
000

0
u

g
g

640

O

O

32

~

10

30

40

50



e R e [ [ A [

P O0Oo0oooo0o0o0oooooo0 oo ooo oo oo oDooooooDooogogogoao

e e e e e S e e s e s e s s e e e e e e [ e Y o [

OO0 ooooooQgooao

0

c O 0oDoDoooUo0oUooDoDoooooooooogdg

) ) ) Y Iy

OO0 ooooogogoooood

OO0 oooooogogogooao
OO0 oooDooogogogoao
Ooooooooogooao

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo

W O O0ooooLo oo oo oDooooooooooogogoao

(o]

Oooooooooodg

O 0Oooo

N

OooooooogooQoogoo
MO OOOoOOooogao

o

Ooo0oooogoQgoo

O o0Oooo

[ |

I Ry |

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo

~
(o]
o/

OOo0oogogoodao

Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg
Ooooocoooooooogodg
Ooooocoooooooogdg
Oo0ooooooooooao
Oooooooogoooooao
OO0 ooooogogogoooao
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
Oo0oooooogogogooooao

O oOood

w
N
|

840
760

R [ Y |

OoooooooOoogoo
OooooooogoQoogooQg

w O-dood
O

[ |

O d Ooo0oooogoQgoao
O d OooOooggoao
[ | O 0OoOooo

[ |

[ |

O O o0 °coOoo0o0googao
O d OoooooogQgogoaog
O d OoooooogQgogog
[ | DDI:II:I#

[ | O 0Ooo0ooao

[ | Oo0Ooo0oooao

O O OooooooggogoQg
O d OooooooggogoQg

[ Ry |
I Ry |
I o R |
[ R |
O O O
I Ry |
O OO
[ R |
[ R |
o R |
O O O
[ Ry |
I Ry |
[ i R |

gbooobooboooboobao

JP 2004-344636 A 2004.12.9

gooooobooooboooooooooao
gboooboooboobooboobooobad
oooooooooboooooooooao
gbooboooogobogobooboban
gboobooooobooboobooobad
gooooooooboooooooooao
gbooboooboobooboobobnn
gboobooooboobooboodd
gooooobooooboooooooooao
gboooboooboobooboobooobad
oooooooooboooooooooao
gbooboooogobogobooboban
gboobooooobooboobooobad
ooooooosspoooooooooan
ooseuoooooODoODOoOoooooooao
g0 0DoooooooobDos340oooon
oooooooooboooooooooao
gbooboooogobogobooboban
oooooooooboooooogssgoan
gooooooooboooooooooao
goboobooobooboobooboobe
gboobooooboobooboodd
oooooooboooan

O
O
O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

gboooboooboobooboobooobad

oot 0oooooOooOOOOOCcOooooooboboboobooooooooao
googoboobobilioobboboobobouoboobooboognb

gbooobobooobooboad

oooooooOooooooonoanaiion

g o

O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo

od
oad
Oood
o

O 0Ooo
O o0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo
O o0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O 0Oooo

oo boooooboODoOoooooooao
O

O 0OoO0ooogoaog
O 0Oo0ooOoo

O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooaog
OOoo0oooaog
O Oo0ooogoaog
O0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooaog
O0Ooo0oooaog
O 0Oo0Ooogoao
O0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooaog
OOoo0oooaog
O 0Oo0Ooogoaog

O
O
O
O
O
O

10

20

30

40

50



) JP 2004-344636 A 2004.12.9

oooooao
ooooobooooobooobooboobooboooobooboooboooboobao
oooooooooboooooooooooobooooooOooooooboooboooOoao
gooooboooboobogoboooboobooboboooboobobobooboobonb
uboobooboobooboooboobooobooobooboooboooboooboao
ooooooooboboOoooooooooboboooooooooobooboooooo
gooobooobooboooboobobooboboobooboobobobooboobobn
uono

oooag gooad




JP 2004-344636 A 2004.12.9

(8)

ggooao

oooao

gooad

oooag

oz

o
X3 #

s

ze

Ndd
N¥eh
3t e
ﬁom
4301 £ ‘ TLY4 L4
f g ﬁuﬁn 7 «.wgu.ﬁ 7 R
QFR 9 \ 142 R t42 \

oooao

o0l



JP 2004-344636 A 2004.12.9

€))

ggooao

ooogao

62
p—~—64
~—66
aY ]

]
N~ B A~
Sl 8T -
L L\ Y B
e P>
N ] N
N~ R Py W+
(] A ™ | 5%
.UJ/E !.¢U§ Y] ~
L3

gooogano

googao

Zd

id:

oxa°SEaj 1O ||p'ses)
[-JA

W4~ L oX9'Sea 10 |IpSeay
LTIZ(740 aih By

T77 t—~—¢2
| ~—64
66

v

Aramp

orInap sesp

o'y sealy

osnuaTseapy

r~\-69

—1-
#’/R
L1
*
HFLLEE
#BR

HHLLREE
(3 1

ALY
E4




JP 2004-344636 A 2004.12.9

goooao

(10)

ooagogao

WX NIp™~ Sesw

AhriLs- LY A

WXy sesw

Arilh- LBYLLL

21nep Ses
orpyseapy

P34~ s
INEEYLLL

WX U~ seaw ,,, \
its L% L '
.. H
rr —_»-‘ 1
! lp'nua~sesn
,,_ ,_, J A1 AIngEE
R
Ay —— —‘ 1 ' 1
a8 RS
\
2an N axa'aInsesiy "
\ X ALY
- lIprainsesiy EATY

ornap seapy
oIy seaiy

JwX’NapseswW

Apith- LY A N

WX 3y SEdW

oxa'seajy Jo ||p'SEapy
fhilh- LBEYILL A B

Jwx'nua~sesw

il A8

L N T T T

OO0O0O0O0OD0D150 120 50 (2003.12.5)

ooooooao
ooooboobooband

gooooboao
ooooooooooan
gooobooan
oooooboaoao



JP 2004-344636 A 2004.12.9

(11

ggooao

ooogao

gooad

oooag




ooogao

110

gooad

100

102 102

(12)

JP 2004-344636 A 2004.12.9



(13) JP 2004-344636 A 2004.12.9

ooooogooooo

(74)000 100121083
ooooooooo

(74)000 100122769
Doooooooo

(72000 00000000000
00000000000000000000000000000000000000000000
ooo

(72000 00000000000000
0000000000000000000000000000000000000000000

0000(00) 40601 EE11 KK40 KK41 LL25 LL31



(14) JP 2004-344636 A 2004.12.9

OooDoDoOooooao
Title of Invention
ULTRASONIC DIAGNOSTIC IMAGING SYSTEM WITH ARTICULATING DISPLAY

Detailed Description of Invention[
This invention relates to ultrasonic diagnostic imaging systems and, in pa
rticular, to ultrasonic diagnostic imaging systems with displays that can be art

iculated for ease and comfort of viewing.

Designs of ultrasound systems are increasingly taking the comfort and conv
enience of the user and patient into consideration.
These efforts have been stimulated by reports of repetitive stress injuries and
by the desire to provide additional comfort and convenience for those using the
ultrasound system, including both the operator and the patient. One component o
f the ultrasound system which is amenable to such designs is the display device
on which the diagnostic image is displayed.
As the operator is guiding the ultrasound probe over the body of the patient to
acquire the anatomy of interest in the field of view of the probe, the operator
is constantly watching the image produced by the probe on the system display. T
0 do this comfortably and effectively, the operator needs to position the patien
t, the operator, and the display in related positions that enable the anatomy of

interest to be effectively scanned while the operator watches the ultrasound im
age on the display. This procedure is aided when the display device, which may
be a CRT monitor or a flat-panel display, can be easily moved to the desired vie
wing position.

To enable the user to adjust the monitor position, some ultrasound system
s mount the monitor on the articulation mechanism conventionally found on many c
omputer monitors. These mechanisms include a base mount on which the monitor ca
n swivel about a vertical pivot axis, and which permits the monitor to be rocked
about a horizontal axis so as to face more upward or downward toward the operat
or. It is desirable to facilitate more than just these basic movements, so that
the display will have a broader range of movements and to accommodate both the
viewing position for the scanning clinician and a viewing position for the patie
nt.
In accordance with the principles of the present invention, a cart-borne u
Itrasound system includes an articulating mounting device for the image display.
In a preferred embodiment the articulation device has three pivot axes about w
hich the sections of the device can be rotated to provide a wide range of moveme
nt. The range of motion is restricted from at least one position where the moni
tor would interfere with other parts of the system. In the preferred embodiment

the articulating mount includes an inclined section which enables the display t
o clear other parts of the system when being moved, and which prevents the devel
opment of a pinch point in the articulating device.

O Referring first to FIGURES 1 and 2, a cart-borne ultrasound system 10 is show
n in forward and rearward perspective views. The ultrasound system cart include
s a main body 12 which contains the electronics of the system, including a card
cage with specially designed ultrasound circuitry such as beamformers and signal

and image processors and associated power supplies. The cart is mounted on whe
els or casters 14. The cart has a top surface in the front which forms an
accessory bay 17 in which accessory devices such as a printer can be installed.

Above the accessory bay 17 is a control panel 18 which the operator uses to set
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up and control an ultrasound examination. The illustrated control panel has a
rear portion 19 which is inclined upward so as to put the buttons and switches o
n that portion of the control panel within easy reach of the operator. 1In a pre
ferred embodiment the control panel is movable so that it can be raised and lowe
red and be more comfortable for both sitting and standing operators.

The cart also has a rear top surface 16 which accommodates other accessory

devices such as a video recorder.

In accordance with the principles of the present invention the ultrasound
system 10 has a monitor 20 located above the control panel. The monitor 20 is m
ounted on an articulating mechanism 30 which allows the monitor to be rotated an
d moved to a comfortable viewing position for the operator and/or the patient.
The ultrasound system display may alternatively comprise a flat panel LCD or pla
sma display instead of the CRT monitor shown in FIGURES 1 and 2. The articulati
ng mechanism 30 allows the monitor to be swiveled and repositioned without strik
ing the raised portion 19 of the control panel or any accessory device located o
n the rear surface 16 of the cart.

The display articulating mechanism 30 is shown in an enlarged perspective

view in FIGURE 3. The embodiment there shown has a mount plate 36 at the botto
m which can be secured to the top of the ultrasound system cart as described bel
ow. The mechanism 30 has a lower articulation arm 32 which is pivotally mounted

on the mount plate 36. The lower articulation arm is a rigid member which is i
nclined upward at approximately a 16° angle which enables the articulating mecha
nism and display device to clear the raised portion 19 of the control panel 19 w
hen the control panel is fully elevated and the monitor 20 is rotated forward ov
er the control panel. In a constructed embodiment the lower arm provides an ele
vation of approximately three inches above the top surface of the cart. At its
upper end the lower articulation arm 32 is pivotally connected to an upper artic
ulation arm 34. At its other end the upper articulation arm 34 is pivotally con
nected to a monitor tilt and swivel base 38. The inclined angle of the lower ar
ticulation arm also prevents development of a pinch point between the lower arm
and the top surface of the cart and between the lower and upper arms when the tw
o arms overlap, which would not be the case if the arms were flush with each oth
er or the lower arm were flush with the surface of the cart. The mount plate, |
ower articulation arm, and upper articulation arm can be hollow members which en
able the passage of a power cord and cable to pass from the main body of the ult
rasound system cart, through the pivot joints and arms, and to a monitor or flat

panel display located on the tilt and swivel base. Alternatively the cord and
cable can be loosely located about the articulating mechanism to enable the disp
lay to articulate freely without binding or tangling the cord and cable.

FIGURE 4 is an exploded view of the articulating mechanism 30. The mount
plate 36 is sandwiched by two bearing washers 62 and 64 which are conventional b
earing washers with smooth Teflon(R)-like surfaces. Compression of the mount pl
ate and bearing washers is maintained by a retainer 66, which is mounted to the
top of the ultrasound system cart. The lower articulation arm 32 is mounted by
bolts 90 to the mount plate 36. When the lower articulation arm is pivoted rela
tive to the cart, the mount plate rotates between the bearing washers 62 and 64,

with the retainer 66 preloading the clamping force
(rotational friction) of this lower joint of the articulating mechanism 30.

The mount plate 36 has a screw 37 extending downward from the mount plate

which travels in a circular trough formed in the top surface of the cart. The
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length of this trough defines a range of movement and end stops which restrict t
he travel of the screw 37 and thereby the angle of rotation of the lower joint t
0 a predetermined angle. In a constructed embodiment the range of rotation used
is 210°, which does not allow the lower articulation arm 32 to swing over the f
ront-most 150° of a full circular range of rotation. This choice of pivot range
prevents the lower articulation arm to swing fully to the front of the system w
here it might otherwise impact the upper portion 19 of the control panel. The 1
ower articulation arm 32 is allowed to swing completely over the rear surface 16
of the cart, where the upward inclination of the arm enables it to clear an acc
essory device located on the rear surface 16.
The upper and lower articulation arms are connected together by an elbow j
oint. The elbow joint includes a bearing shaft 46 riding in a flanged bearing 4
8 and connected by a bolt 88 to the upper articulation arm 34. Rotation of
the elbow joint is facilitated by a thrust washer 72 having a lubrication surfac
e and located between the lower and upper articulation arms. 1In a constructed e
mbodiment the elbow joint is allowed to turn freely but has two detent positions
in which the joint can be locked in a fixed position.
This is provided by a locking mechanism, including a lock release mechanism 44 w
ith a lock button 42, a pair of spring-loaded lock pins 50, and a pair of spring
retainers 52 which retain two springs (not shown) in the locking mechanism. Wh
enever the articulation arms are oriented parallel to each over in an overlappin
g position, or parallel to each other and in an extended position, the two lock
pins 50 snap into holes in the upper articulation arm 34, locking the two arms i
n position. To release this locking mechanism the lock button 42 is pushed to r
otate the lock release mechanism 44 against the force of the two springs. As th
e lock release mechanism rotates a cammed surface pulls the lock pins downward a
nd out of engagement with the upper articulation arm. The elbow joint can again
turn freely until one of the detent positions are engaged again. This mechanis
m allows the articulating mechanism to be operated as either a three-pivot mecha
nism or a two-pivot mechanism, at the option of the user.
When the elbow is locked to operate the articulation mechanism as a two-pivot me
chanism, it can form either a mechanism with both pivot axes aligned (if the arm
s are of the same length) and centrally located over the cart, or with the pivot
axes as widely spaced as possible and the display in a fully extended position.
When locked with the two articulation arms aligned and overlapping, the monito
r can be located in its nominal “ home” position with the display screen facing
forward and the elbow extending directly to the rear of the cart. The weight o
f the monitor is thencentered above the center of the cart, where it should be
when the cart is being moved. It will be appreciated that a locking mechanism c
ould be located at two or three of the pivot joints of the articulating mechanis
m to lock several or all of the joints when the cart is being moved or transport
ed.
At the other end of the upper articulation arm 34 the monitor tilt and swi
vel base 38 is pivotally mounted to the upper arm by a similar flanged bearing 8
2, bearing shaft 84 and bolt 86. A thrust washer 76 is located between the join
t surfaces of the base 38 and the arm 34. This joint is not allowed to rotate c
ontinuously as is the elbow joint, but is only permitted to turn in one circle o
f approximately 360°.
In a constructed embodiment a pin extends upward from the upper arm 34 and engag
es a circular trough formed in the die-cast monitor base 38. This pin and troug



(17) JP 2004-344636 A 2004.12.9

h allow the monitor to turn 80° in one direction from its nominal forward positi
on and 270° in the other direction, for a total pivotal rotation of approximatel
y 350°.
This restriction on continuous rotation prevents the display cables and cords in
side the arms from becoming overly twisted due to continuous pivoting of the mon
itor 20.

The monitor base 38 is seen to be formed to enable the monitor to rock upw
ard and downward in the same manner as a conventional computer monitor base moun
t.

In a constructed embodiment the monitor can be moved laterally to the left

and right of its nominal center position by 11 inches in each direction. The a
rticulation mechanism in that embodiment also enables the monitor to be moved fo
rward 7 inches and rearward 11 inches.

To enable the user to easily move the display device to a different positi
on with one hand, a handle 100 is provided on the front of the display. The han
dle can be either formed as a part of or attached to the display bezel 110 as sh
own in FIGURE 5. The handle 100 is shown in a plan view in FIGURE 6. When the
handle 100 is formed as a separate part from the display case or bezel 110, it i
s preferably formed as a hollow molded part of the same material and color as th
e display case or bezel. In a constructed embodiment the handle is formed from
an ABS plastic material. 1In a preferred embodiment the handle is attached to th
e front of display both mechanically and adhesively. 1In a constructed embodimen
t the handle is bolted to the bezel from the inside of the bezel and is also bon
ded to the bezel with a urethane adhesive.

In use the operator can grab the handle with one hand and move or pivot th
e monitor easily with one hand to a different viewing position. The front handl
e has been found to be the preferred position for the handle for swiveling the m
onitor, moving it from side to side or front to rear, and rocking the monitor to

face upward or downward.

Brief Description of Drawings

FIGURE 1 illustrates a cart-borne ultrasound system of the present inventi
on in a forward perspective view;
FIGURE 2 illustrates a cart-borne ultrasound system of the present inventi
on in a rearward perspective view;
FIGURE 3 is a perspective view of an articulating display mount constructe
d in accordance
with the principles of the present invention;
FIGURE 4 is an exploded perspective view of the articulating display mount
of FIGURE 3;
FIGURE 5 is a perspective view of a display bezel for a preferred embodime
nt of the present invention; and
FIGURE 6 is a plan view of the display handle used on the display bezel of
FIGURE 5.
Claims
1. An ultrasonic diagnostic imaging system (10) comprising:
a cart (12) in which electronic components of the system are located and h
aving an upper surface;
a control panel (18) mounted on the cart (12);
an articulating mechanism (30) mounted on the upper surface of the cart (1
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2) which has a lower articulation arm (32) pivotally mounted at a bottom end to
the cart (12) and a top end providing a constant inclination above the cart (12)
, and an upper articulation arm (34) pivotally mounted at one end to the top end
of the lower arm (32) and having a second end; and

a display device (20) pivotally mounted at the second end of the upper art
iculation arm (34).

2. The ultrasonic diagnostic imaging system (10) of Claim 1, wherein th
e cart (12) further comprises components which may extend above the level of the
upper surface,
wherein the inclination of the articulating mechanism (30) is sufficient t
o0 enable the display device (20) to be articulated above components extending ab
ove the level of the upper surface.

3. The ultrasonic diagnostic imaging system (10) of Claim 1, wherein th
e lower articulation arm (32) is connected to the cart (12) at a lower pivot joi
nt; the lower articulation arm (32) is pivotally connected to the upper articula
tion arm (34) at an elbow joint; and the second end is connected to the display
device (20) at an upper pivot joint,

wherein the inclination of the lower articulation arm (32) prevents develo
pment of a pinch point between the lower and upper articulation arms (32, 34).

4. The ultrasonic diagnostic imaging system (10) of Claim 3, wherein th
e pivot joints and the elbow joint further comprise joints which pivot about ver
tical axes.

5. The ultrasonic diagnostic imaging system (10) of Claim 4, wherein at
least one of the joints includes a pivot restrictor which restricts the range o
f pivoting of the joint to less than 60°.

6. The ultrasonic diagnostic imaging system (10) of Claim 5, wherein th
e pivot restrictor of at least one of the joints comprises means for preventing
collision of the articulating mechanism (30) and display device (20) with anothe
r component of the ultrasound system (10).

7. The ultrasonic diagnostic imaging system (10) of Claim 5, wherein on
e of the joints includes a pivot restrictor which restricts the range of pivotin
g to substantially 360°;
one of the joints includes a pivot restrictor which restricts the range of pivot
ing to less than 360°, and one of the joints permits pivoting in excess of 360°.

8. The ultrasonic diagnostic imaging system (10) of Claim 1, wherein th
e display device (20) comprises a CRT display.

9. The ultrasonic diagnostic imaging system (10) of Claim 1, wherein th
e display device (20) comprises a flat panel display.

10. An ultrasonic diagnostic imaging system (10) comprising:
a cart (12) in which electronic components of the system are located and h
aving an upper surface (19);
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a control panel (18) mounted on the cart (12);

an articulating mechanism (30)mounted on the upper surface (19) of the car
t (12) which has a lower articulation arm (32) connected to the cart (12) at a f
irst articulation joint, and an upper articulation arm (34) connected to the low
er arm (32) at a second articulation joint;

a display device (20) connected to the upper articulation arm (34) at a th
ird articulation joint; and
a locking mechanism, located at one of the articulation joints, which acts to se
lectively prevent articulation of the joint.

11. The ultrasonic diagnostic imaging system (10) of Claim 10, wherein
the articulating mechanism (30) comprises an N-joint articulating mechanism when
the locking mechanism is not locked, and an (N-1)-joint articulating mechanism

when the locking mechanism joints is locked.

12. The ultrasonic diagnostic imaging system (10) of Claim 10, wherein
the locking mechanism locks an articulation joint in a predetermined articulated
position.

13. The ultrasonic diagnostic imaging system (10) of Claim 12, wherein
the locking mechanism is located at the second articulation joint; and
wherein the locking mechanism acts to lock the first and second articulation arm
s (32, 34) in a predetermined relationship to each other.

14. The ultrasonic diagnostic imaging system (10) of Claim 13, wherein
the locking mechanism acts to lock the first and second articulation arms (32, 3
4) in two different predetermined relationships to each other.

15. The ultrasonic diagnostic imaging system (10) of Claim 14, wherein
the second articulation joint comprises a vertically pivoting joint; and
wherein the locking mechanism acts to lock the first and second articulation ar
ms (32, 34) in either a mutually aligned and overlapping relationship or a mutua
Ily aligned and extended relationship.

16. The ultrasonic diagnostic imaging system (10) of Claim 10, further c
omprising a second locking mechanism, located at another one of the articulation
joints, which acts to selectively prevent articulation of the other articulatio
n joint.
Abstract
An ultrasonic diagnostic imaging system cart is provided with an articulation me
chanism for the image display. The articulation mechanism is pivotally mounted
to the cart and to the display and includes an intermediate pivot elbow which al
lows the display to be moved laterally and forward and back from its nominal hom
e position. One arm of the articulating mechanism is inclined to allow the disp
lay to clear other components of the cart when articulated and to prevent the de
velopment of pinch points. One of the joints of the articulating mechanism incl
udes a locking device which selectively locks the joint to alter the articulatio
n characteristic of the mechanism.
Representative Drawing
Fig.1
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