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STAND APPARATUS FOR MEDYCAL OPTICAL EQUIPMENT
WHAT IS CLAIMED IS
[Claim 1] A stand apparatus for a medicaf optical equipment characterized
in that:

a pair of parallel vertical links and a pair of parallel
horizontal links are combined to form a paralle! linkage, and an
intermediate portion of one of said vertical links is pivotally supported
through a fulcrum to a stand disposed on a floor;

an upper one of said horizontal links of said parallel llnkage is

extended to form a supportxng link, and a substantnally vertlcal front link

is pnvotally supported to said supporting l:nk at a front end thereof. said

.medical optical equipment.being supported to a lower end of said front
link; _ |

a joint shaft of said parallel linkége is set at a rear end of
said supporting link, and a crank membéb having a horizontal fulcrum lying
on a horizontal line on which said joint shaft lies and a vertical fulcrum
lying on a vertical line on which said joint shaft lies is supported to
said joint shaft, said horizdntal fulerum of said crank member and a

portion of said stdnd being connected together by a vertical sublink

parallel to said one vertical link of said parallel linkage and having a

length equal to the linear distance between said joint shaft of said one
verticaf link and said fulcrum of said parallel linkage,'said vertical
fulcrum of said crank member and a portion of said front link being
cénnected together By a horizontal sublink parallel tb said supporting link

and having a length equal to that of_saidISupporting link; and

a counterweight is-provided below said parallel linkage to
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utilizing a parallel |inkage and bal ancing the wei ght of these elenments
with yse of a counterweight to thereby keep the operating m croscope and
t'he like still in the air. Background Art A surgical operation such as a

brai n a&u&bse&nmrat&mmngp@ﬁwiw QohiétingP8IAdtqaBni 6 RO et h an
affected part being observed by an operator through an operating
m Crf)s‘iﬂfkﬂge'%ﬁ%dsm Yuléfth 2RE"tRAEFEby keep said medical optical equipment

still in a floating condition.

~[Claim 2] A stand apparatﬁs for a medical optica! equipment According to
Claim 1, wherein a supporting parallel linkage unit having vertical links
is provided at a lower end of said froﬁt link, and said medical optical
eQuipﬁent is subbortéd to a lowermost horizontal link of said supporting

parallei linkage unit,

(Claim 3] A stand apparatué for a medical optical equipment according to
. Claim 1 or 2. wherein said stand is rotatably mounted on a basé disposed
on said floor so as to be rotatable about a substantially vertical axis of-
rotation, and a weight of said stand and a structure thereabove is
balanced with respect to said_substaﬁtially vertical axis in each of at

least two perpendicular directions.

[Claim 4] A stand apparatus for a medical optical equipment according to
Claim 1 or 2, wherein said intermediate portion of said one vertical link
of said parallel linkage is pivotally supported through said fulcrum to

said stand disposed on a wall of a room.

[Claim 5] A stand apparatus for.a medical optical equipment according to
.Claim 1 or 2, wheréin said intermediate portion of said one vertical link
of said parallel linkage is pivotally supported through said fulcrum to
said stand disposed on'a ceiling; a lower_end'or.said horizontal links of

said. parallel linkage is extended to form said supporting link; and said

counterweight is provided above'é@id parallel linkage.

W
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strains his/her nerve because of very m nute operation, and
-nmuch tlne is spent for the operation. Such a long operating tlne

undesi‘tabl y cause an increase in physical and ment al faﬁmgm&s
subj eqQETAILED DESCRIPTEON OF THETRWENRION Dt i cal equi pnent su 'ng
m croscope plays a very inportant role in such a high- Ie and
easi nqppppf use of the nedical optical equipnment dlrectl Ioms a

reduction 1n the operatlng
[Industrial Field of Utilization]

This invention relates to a stand appafatus.for a medical optical
equipment. |
[0002]

{Prior Art]

A surgical operation such as a brain surgical operation and heart
"surgical operation is performed with an affected part being observed by an
operator through an bﬁerating microscope. Accordingly, the operator
strains his/her nerve because of very minute operation, and in many cases
much time is Spent for the operation. Such a long opérating time will
undesirably cause an increase'in physical and mental_fatigues of both the
subject and the operator.

-{0003}

A medical optical equipment such as an operating microscope plays a
very important role in such a high-level operation, and easiness of use of
the medical optical equipment directly follows a reduction in the operating
time. A conventional sténd apparatus for permitting the medical optical
equipment to be easily used is shown in Figs. 10 and 11, for example (See
Japanese Patent Laid-open No. Sho 56-32110).

[0004]

Referring to Fig. 10, reference numerals 1 and 2 denote a base and a
stand, respectively. . The stand 2 is rotatable about a vertical axis a of
rotation relative to the base 1. An electromagnetic clutch C is provided
betwéen the stand 2 and the base 1 to lock a rofational position of the
stand 2_relétive to the base 1. The base 1 is provided on its lower

surface with casters 3 each-having_a locking mechanism and a vertically

e
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time. A conventional stand apparatus for permtting the medical optical
eqU|pn&nt to be easily used is shown in Figs. 10 and 11,  for exanple (see
Jdpanese Patent Lai d-open No. Sho 56-32110). Referring to Fig. 10,

r ef er socinghmechan bsm, dherebylpesméttingatbe dhaseal starhe, movah@nt ABckpper The

stand 2 is rotatable about a vertical axis a of N
surface of a floor F and;further permitting the base 1 to be locked at a
desired position and to be hdjusted in levelness.

[0005] | |

" A rirst parallel linkage 4 is pivotally mounted through a fulcrum 5 to

an upper end portion of the stand 2. The first parallel linkage 4 is
rotatable about the fulcrum 5 in a frontward direction (a direction shown
by an arrow A) or in a rearwﬁrd diréction (a direction sﬁown by an arrow B)
..and can be locked by an électromagnetic'clutch (not shown) provided at
the fulerum 5. An upper end of the first barallel,linkage.4'is formed by a
horizontal shaft 6, and a second parallel linkage 7 and a third parallel
linkage 8 are interlockingly mounted to the horizontal shaft 6. A front

-end of the third'parallel linkage 8 is formed by a front link 9 extended

downwardly, and an operating microscope 10 is mounted to a lower end of

the front link 9.
[0006]

The operating microscope 10 is located below an éxtenéion'L'of the
horizontal shaft 6. Accordingly, the operating microscope 10 itself
functions as A kind of weight to form a balancing structure like a so-
called "yajirobei (balancing toy)", and the operating microscope 10 is
swingable about an intersection 11 hetween the extension L and the front
link 9, so that an operator can arbitrarily change an observation angle of
the operating microscope 10 to observé an opened portion of the head of a
subject 12. Further, electromagnetic clutches (not shown) provided at
joint shafts 13 for joining the parallel linkage 7 to the horizontal shaft
6, thereby locking the swing position of the operating microscope 10 after
changing the observation angle.

_ E This Sh
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rotation relative to the base 1. An eIectronagnetlchgghathBaﬁ 4%d ded
between the stand 2 and the base 1 to lock a rotation t he
stand 2 relative to the base 1. The base 1 is provi daujﬂm'!l mm
o et 1564 SohVGES) ARG 10 el o el
surface of gy Tioe & &oHvdddidiu1 RYau! hpParh t8s PAoF o deu il Yptaeadt 2
equipmeht. howevér. the front link 9 ié éwung about the intersection 11 in
concert with the change in the observation angle of thé.operating
microscope 10 by the operator 14 as shown in Fig. 11. Accordingly, there
is a possibiiity that the front link 9 may strike against an assistant 15
present near the operatbr 14. Further, depending upon the 6bservatiqn
angle, the front link 9 may strike against the operator 14 himself/herself.
Thus, the operability of the stand apparatus is bad. Further, as'the '
front link 9 itself has.not been perfectly sterilized, the touch of the
front link 9 with the operator 14 or the like is undesirable from a
sanitary vieﬁ.
[0008) |
' Furthér, the location of the stand apparatus of this kind is selected
to an optimum position according to the content of the operation to be
performéd. That is, while a specific position in the periphery of the
subject 12 is selected by indication from the operétor 14, the work of.

“moving the stand apparatus to the specific position éhd'setting it at this
position is carried out by a person not taking part in the operation
because of sanitary demand. After moving the stand apparatus to the
indicated position .and then locking it, this person must carry out
horizontal adjustment of the_stand apparatus to make it perfectly horizontal.

 That is, since the floor F of an operating room is not perfectly horizontal,

" such horiiontal adjustment is required. If the horizontal adjustment is
not carried out, the vertical axis a .behomes inclined. As a result, at
the instance the electromagnetic clutch C is disengdged. the stand 2 and -
the structure thereabove posSibly start largely rotating about the

vertical axis a . In this madner,_every time the position of the stand
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desired position and to be adjusted in Pevebneés. A first. parallel |inkage
4 is prvotally rmounted through a fulcrum5 to an upper end portion of the
stand 2. The first parallel linkage 4 is rotatable about the fulcrum5 in a

f ront wespdratd£Gni @Re (Fridrr 8¢ 118N cRARYA, thtf“?io?g inrgWa/l\) aﬁjéuditﬂeﬁt RatWee d

direction (a direction showm by an arrow B). can ocked by an

elect f QlIRGagtdR Gt Ut doRtion Ateer RiMKEER] Thul, tnbUsEird apparitusPpR’ end
of the first parallel l'inkage 4 is for .d by a

the prior art is very troublesome to handle.

[0009] |

This invention has been achieved in view of the problems mentioned
above, and it is an object of the present invention to provide a stand
apparatus for a medical optical equipment which can prevent a link member
suppqrting the medical optical eQuipmentffrom_largely swinging during
operation of the equipment and eliminate the need.of the horizontaf
ad justment.

[0010]
(Means for Solving the Problems]

According to the stand appabatus fob a medical optical equipment
described in Claim 1 of the present'inventfon, said stand apparatus is:
characterized in that: | |

a pair of parallel vertical links and a péir of parallel horizontal
links are combined to form a parallei linkage, and an intermediate portion
of one of the vertieal links is pivotally sqpported through a fulcrum to a'
‘stand disposed on a floor;

an upper one of the horizontal links of the pafallel linkage is

“extended to form a supporting link, and a substantially vertical front
link is pivotally sﬁppdrted to the supporting link at a front end thercof,
the medical opticél equipment being supported to a lower end of the front
-1ink;

a joint shaft of the pérallel linkage is set at a rear end of the
supporting link, and a crank member having a horizontal fulcrum lying on a
horizontal line on which the joint shaft lies and a vertical fulcrum iying

on a vertical line on which the joint shaft lies is supported to the joint

e o . This Sheet Has Been Replaced
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hori zontal shaft 6, and a second parallel |linkage 7 and a third parallel
| i nkage 8 are interlockingly nmounted to the horizontal shaft 6. A front end

of the third, parallel |inkage 8.is formed by a front link 9 extended
Gownmer ol Shatba e BREIEAN ] SHLPOUR: G50the CrankyhoRker ABA-A IRARLIOAGT dhe: ne
front link 9. The operating mcroscope 10 is | ocated bel ow an extension L

of the hoStaishbRIng eANNestod kagedhor by, a;vartigal Sublinkinacad Lebeor dhe (o 1

vertical link of thé pargllel linkage and having a length equal to that

between the joint shaft of the one vertical link and tﬁe fulcrum of the

parallel linkage, the vertical fulcrum of the crank member and a portion of

tﬁe front link being connected together by a horizontal sublink parallel to

the parallel linkage supporting link and having a length equal to that of

‘the supporting link; and |

a counterweight is providég below the parallel linkage to

. counterbalance a weight applied in a lowering direction of the parallel

linkage about fhe fulerum and thereby keep the medical optical equipmeni

still in a floating in the air.

{0011]

According to the stand apparatus for a medical optical equipment
described_in Claim 2 of the present.invention, a supporting parallel
linkage unit having vertical links is provided at a lower end of the front
link, and the medical optical equipment is supported to a lowermost
horizontal link of the supporting parallel linkage unit.

[0012] | |

, According to the stand apparatus for a medical optical equipment
described in Claim 3 of the present invention, the stand is rotatably
mounted on a base disposed on the floor so as to be rotatable about a 
sﬁbstantially vertical axis of rotation, and a weight of the stand and a
structube thereabove is balanced with respect to the substantially.
vertical axis in each of at least two perpendicular direct{ons.

[0013]

According to the stand appgratus for a medical optical equipment

described in Claim 4 of the present invention, fhe intermediate portion of

I
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functions as a kind of weight to forma balancing structure |like a so-
call eg "yajirobei (balancing toy)", and the operating m croscope 10
swi ngabl e about an intersection 11 between the extension L and the front

li nk ®he sené hairtieadptink oof e paballer ilivkapanpe rivorae

v
the operating mcroscope 10 to observe an opened portion o? t he head

subyj fcm;]ohgh theufiaterum €0 Ahb ' StaRd dHisp6sed dh @ A&l K BPta slaemn) provided at
joint s

ts 13 for joining the parallel |inkage 7 to the horizontal
[0014]

According to the stand hpparatus for a medical optical equipment
described in Claim 5 of the present invention; the intermediate portion of
the one vertical link of the parallel linkage is pivotally supported

through the fulcrum to the stand disposed on a ceiling; a lower end of the

S

gappor ol e of

of a

shaf t

horizontal links of the parallel linkage is extended to form the

supporting link; and the counterweightﬁis provided above the parallel
linkage.
[0015]
| [Functions] _
Accordingly, even when the para)lel linkage is deformed to move the

medical optical equipment in the vertical direction and/or the horizontal

direction, the front link supporting the medical optical equipment is'

always kept in a spbstantially vertical condition. Thus, there is no
possibility that the front link may largely swing to strike against any
persons in the periphery thereof, so that the stand apparatus is desirable
from the viewpoints of operability and sanitariness.
[0016]

With this structure that the medical optical’equipment.is mounted
through thé supporting pargllel linkage unit to the lower end of the front

link, the direction of the medical obtical equipment can be changed even in

~ the substantially vertical condition of the front link by deforming the

supporting parallel linkage unit.

{0017]

With this structure that the weight of the stand and the structure

T‘us Sheet Has Been Rei
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6, thereby IoCking the swing position of the operating m croscope 10 after
3 changi ng the observation angle. In such a conventional stand apparatus

f'or a medical optica
thereabove is balanced with respect to the vertical axis in each of at
least two perpendicular diféétions.'there is no possibility that the stand
and the structure thereabove may spontadeously rotate even when the stand
is dispdséd on an inclineq floor. Accordingly, it is unnecessary to carry
out horizontal adjustment;of the stand apparatus after moving it from one
placé to another, thereby greatly simplifying the handling of the stand
apparatus.
'[0018]
| As the stand according io Claim 4 is disposed on the wall of the room,
a floor space can be widely utilized. o
[0019) |

As the stand according to Claim 5 is disposed on the ceiling of the
room, a floor space can be widely utilized.
[0020)

It is to be noted that the parallelism to the vertical lihk or the
‘horizontal link in the description mentioned above and below means the
parallelism to a phantom straight line of the vertica1 link or the
.hbrizontal link. For example, when the vertical link or the horizontal
link is partially curved, the parallelism to the vertical link or the
horizontal link means the parallelism to a straight line connecting
opposite ends of each link (or a straight line connecting oﬁe end of each
link to the fulcrum). Accordingly, the.length of the vertical link or the
horizontal link means the length of such a straight line.

10021) |
" [Preferred Embodiments]
There will now be described some preferred embodiments of the present

invention with reference to the drawings.

{0022}
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equi pnrent, however, the front link 9 is smung'about t he fntersection 11 in
concer t; with the change I n the observation angle of the operating
n1croscope 10 by the operator 14 as shown in Fig. 11. Accordingly, there is
a possi bi |Figs.t hato 8hshdw anfidsitnprefernmgd enbodimertyaf nthe presenti shventids
present near the operator 14. Further, depending upon the observation
angl e,Reifeeericeonuméralk 16 demptes rd basea.gan‘hetbasbel&)psrpltcmid(m an itel fowker sel .
Thus, the operability of the stand apparatus is bad. Further, as the
' surface with casters 17 each having a locking mechanism. The casters 17
allow the base 16 to be moved on a floor F. A stand 18 substantially U-
shaped in side elevation is mounted on the base 16. The stand 18 is
rotat#ble about a vertical'axis a : of rotation. Ah electromagnetic clutch
'c. is provided on the vertical axis a . to stop rotation of the stand 18
and lock a rotational position of the stand 18.
(0023] |
.A fulerum 19 is set at a front end of an upper portion of the stand
18, and a parallel linkage 20 is supported to the fulcrum 19. The
parallel linkage 20 is cbmposed of a pair of or two parailel vertical links
21 and 22 and a_pair of or two parallel horizontal links 23 and 24. These
links 21 to 24 are pivotaily joined together at their opposite ends by
four joint shafts 8., to A.. A lower intermediate portion of the front
vertiéal link 21 of the parallel linkage 20 is pivotally supported to the
fulerum 19. An electromagnetic cluteh C: is providéd on the fulcrum 19 to
lock a pivotal positioﬁ of the vertical link 21 (i.e., a deformed
condition of the parallel linkage 20). The front vertical link 21
supported to the rotational axis 19 is curved réarward to have such a
structure as not to interfere with an operator. A lever 25 is fixed to a
lower end of the rear vertical link 22 so as to intetlock.integrally
thebewith, and a first counterweight W, is mountéd on a lower end of thé
lever 25. Further, a second counterweight W. is mounted on a rear end of
the lower horizontal link 24.

{0024}

A supporting link 26 extends rnontward from a front end of the upper

horizontal lxnk 23 of the parallel linkage 20 in an xntegral manner, and a

T

AN



front link 9 itself has not been perfectly sterilized, the touch of the
front link 9 with the operator 14 or the like is undesirable froma
sanitary view. Further, the location of the stand apparatus of this kind is

sel ect egbriteal fiiohit WA 2T 18 PivaeAaydnéihted (HIDUERTE SFolin®f sHaTE ODE0RI ON
to be perforned. That is, while a specific position in the periphery of

" the subp&fuit éAdi&f Sﬁiee%hﬁﬁowidgﬂdiiﬁl@té@n_ fthésdpparepss atiak 24, i s hsurweak of
novi ng the stand apparatus to the speC|f|c.p05|t|on and setting

upward to have such a structure as not to interfere with the head of the
operator;

[0025]

As also shown in Figs. § hnd 6, a supporting parallel linkage uni( 30
cpnsisting of fwo parallel linkages 28 and 29 interlocking each other is
provided below the front link 27 so as to be roiatable about a vertical
‘axis a: of rotation. An electromagnetic cluteh C; is provided on the
vertical axis a: at ﬁn upper or_base end of the supportfné parallel
linkage unit 30 to lock rotation of the supporting pgrallel linkage unit
30 about the vertiéal axis a:. An operating microscope (medical optical
equipment)'ss is mounted through an electromagnetic.clutch Cs to a
lowermost horizontal link 30a of the supporting parallel linkage unit 30 so
as to be rotatable about an axisa , of rotation. One of two vertical links
32_ot the supporting parallel linkage unit 30 on the near side of the
operating microscope 33 is $0 curved as to retract from the operating
microscope 33, thereby preienting interference with the operator. In this
manner, the supporting parallef_linkage unit 30 is cranked in shape as a
whole. so that a center 33a of the operating microscope 33 supported by the
supporting parallel linkage unit 30 is positioned just under the front ink
27 (i.e., on the vertical axisa:). The operating microscope 33 is adapted_ .
to be moved for adjustment along the axes a: and « . and along an axis
containing the center 33a and extending in a direction perpendicular to the
plane of the sheet of Figs. 5 and 6 by means of a sliding mechanism not
shown; Accordingly, the ceﬁter'33a can be set on the axesa : and a ; by
using this adjusting meghanism. 'The'vertical links 32 of the supporting

parallel linkage unit 30 are kept always parallel to the front link 27, and
. : i _ el o the TTont TR &
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It at this position is carried out by a person not taking part in the
oper ati on because of sanitary demand. After noving the stand apparatus to
the indicated position and then locking it, this person nust carry out
hor i zdikeahondzostake it i nkf 311henl;yamlcappgedltus anglenke thequhy ebbhge an
horizontal. That is, since the floor F of an operating roomis not

per f eobisgryatiionoasgle ofuthe roperabitigamierhscopeels. i 4 verpiicadlly déforined
hori zontal adjustment is not carried out, the vertical axis a becones
i ncl i eeddi tiom ofethe tsupporting parallel lnnkage unit 30 can be locked by an
electromagnetic clutch Cs.
[0026
An L-shaped crank member 34 is supported to the joint shaft 5. ét a
rear or base end of the supporting link 26. On the crank member 34 are
set a hornzontal fulerum 8. lying on a horizontal line L, on which the
joint shaftB + lies and a vertical fulcrum B : lying on a vertxcal line L.
on which the joint shaft 8. lies. Further, a joint shaft 8. is provided
on the stand 18 at a position lying 0n'§_vertical line Ly on which the
‘fulcrum 19 lies. The horizontél fulecrum 8. and the joint shaft 3.- are
, éonnected together by a verticgl sublink 37 parallel to the verticél link
21 and havingffhe same length as that of a straight line extehding between
the fulerum 19 and the joint shaft 8,. On the other hand, the vertical
fulecrum 8 : on the crank member 34 and a joint shaft# . provided on the
front link 27 at an upper end portion thereof are connected together by a
horizontal sublink 38 parallel to the supporting link 26 and having the
same length as that of the supporting link 26 (i.e., the length of a
straight line extending between the joint shaft 28, and the joint shaft
Bs). Accordingly, in view of a mechanism, the fulcrum 19, the joint shaft
81, the joint shaft B ., and the joint shaft &8 . form a "parallel
linkage", whereas the joint shaft 8,, the joint shaft. Bs, fhe joint
" shaft B, and the joint shaft 8. form another “paralle! linkage".
- [0027]
The stand apparatus according to this preferred embodiment has not

only the above-mentioned mechanical feature but also the following feature

e

e

——-‘§_ia‘gigg~gf~ffigff balance. That is, as-shown in Figs. 7 and 8, the stand
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the instance the el ectromagnetic clutch-C.is disengaged, the stand 2 and
the structure thereabove possibly start |largely.rotating about the vertlcal
axis a . In this manner, every tine the position of the stand apparatus in

the priappapatus asciamodd, is Besigiedzant ad jestiedssorahht Na/Slerbehadr weRghtont at

. the position after changed. Thus, the stand apparatus in Dat e: _
and a left-hand weight Y with respect to the vgrtical axisa .\ are equalized
as viewed both in a side eleVation (Fig. 7) and in a front elevation (Fig..
8). Thus, thé weight balance of the'stand.apparatus as a whole is ensured
with respéct to the vertical axis a« . in each of two perpendicular
directions. Accordingly, even when the eleétromagnetic clutech C, is
disengaged in a condition where the stand apparatus is,set on the floor F
fhat is inclined, there is no possibility that the sfand 18 and the.

- Structure theféabove may spontaneously rotate about the vertical axis a;.
This is due to the same mechanical function as'thaf in assuming a"
cylinder” freely rotatable about the vertical axis a. wherein even when
the "cylinder” is set on an inclined sufface, the "eylinder" does not
sbontaneously rotate. ACcordihgly, after moving the stand apparatus from
one place to andther, it is unnecessary to'carry out any troublesomé
horizontal adjustment of the stand apparatus at.the new place.
{0028]

The mechanical'bperation of the stand apparatus mentioned above will
now be described.

The most characteristic point in the mechanical operation of the stand
apparatus is that the crank member 34 does not rotate. That is, the
horizontal fulcrum B8 .« always lies on the horizontal line L, passing the
joint shaft 8., and the vertical fulcrum 8. always lies on the verticai
line L. passing the joint.shaft B81. Accordingly, when the supporting link

. 26 is raised or lowered to thereby raise or lower the operating microscobe
33 as shown in Fig. 2 or 3; the joint shaft 8. and the vertical fulcrum
B : remains Stili, SO that_tﬁe front link 27 as the link opposite to a
parallel linkage 40 formed between .the joint shaft 8., and the vertical
fulcrum. p 1 in the parallgl linkage is always kept in the vertical

-
/_
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4 the prior art is very troubl esonme to handTe.-This.gmﬁﬁgghgnmhﬂk=beén
achieved in view of the problens nentioned above, an m‘;t o:‘
i ca -

the present invention to provide a stand appar at usafor\\“\‘“v“mm(m
equi preomditdorch can prevent a |ink nenber '

Further.:when';he main parallel linkage 20 is rotated about the
fulerum 19 to thereby move the operating microscope 33 in a frontward
direction (Fig. 4) or in a rearward direction, the crank member 34 remains
still, so that the front link 27 is kept alﬁays in the vertical direction.
In this manner, the front link 27 is kept always in the vertical condition

‘regardless of vertical and horizontal movements of the operating
microscope 33. Therefore, there is no possibility that the front link 27
may -interfere with the operator or the like during opération of the stand
apparatus. |
[0029] |

- In changing the oBservation angle of the operating'microscope'33, the
supporting parallel linkage unit 30 supported under the front link 27 is
rotated about the vertical axis a : or is deformed to thereby set a desired
angle. Also in this case, the vertical links 32 of the supporting parallel
linkage unit 30 are kept always in the vertical cdndition, thereby
preventing interference with the operator or the like. -
{0030]
 Additionally, in ralisi'ng or lowering the supporting link 26 (Fig. 2 or
*-3) or in horizontally moving the supporting link 26 away from the stand 18
(Fig. 4), the total weight of_the.parts shpported at the fuicrum 19
+ inclusive of the parallel linkage 20, the supporting link 26, the
supporting parallel linkage unit 30, and the operating microscope 33, are
counterbalanced by the first counterweight W, and the second counterweight
W2. Acéordingly, even when the electromagnetic cluteh C: is disengaged to
; permit the operating ﬁicroscope 33 to be moved by the hand of the operator
N or the like, and the operating microscope 33 is freed from the hand at any

position after moved, the,operating microscope 33 is kept stopped at this

.—1_4_.



supporting the nedical opticél equi pnent from |l argely sw nging during
operatipn of the equipnent and elimnate the need of the horizontal
adjustment. Disclosure of Invention According to an aspect of the present

o RSBRE BaLEIQULT RoFi 2P ot e pse Ecalerstipels,
pair Oﬁwéy”EﬂdﬂekhEOEtiﬁﬂtfﬁ (Fig. 4), the first counterweight W. is moved
opposite té the operating ﬁicroscope 33 by the leVer 25 pivoted infegrally
with the vertical link 22, thereby effecting reliable weight balance.
[0031]
Fig. 9_shows a second preferred embodiment of the present invention.
While the first preferred embodiment mentioned above is a floor
"disposition type of stand apparatus, the seqond preférred embodiment js a
ceiling disposition type of stand abparatus. That is, the parallel
linkage 20 and the structure therebelow in the second preferred embodiment
] aré vertically inverted from the structure of the first preferred embodiment.
'A base 42 is fixed to a ceiling 41, and the stand-lﬁ is mounted on a loﬁer
surface of the base 42 so as to be rotatable about the vertical axis a,.
The other structure is similar to that of the first prefeffed embodiment,
so that the samé parts as those of thé'first preferred embodiment are
denoted by the séme referenée numerals and the double explanation thereof
will be oﬁitted. Also in thiS type where the stand apparatus is set on the
ceiling 41, the weight balance in each of at least two perpeﬁdicular
directions with respect to the vertica},axis a. is provided..
'Accordingly, even when.tbe vertical axis a . is slightly inclihed during_
long-term use of the stand apparatus; there is no inconvenience that the
: sthnd 18 and the structure therebelow may spontaneously rotate at the
instance the electromagnetic clutch Cl'is disengaged.
.- 10032] | |
HaJing fhus described the floor disposition type of stand apparatus
and the ceiling disposition type of stand apparatus, the present invention

may be applied to a wall disposition.type of stand apparatus in wﬁich the

stand 18 is disposed on a wall of an operating room.
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| i nks are conbined to forn1a paral l el |inkage,  and an Mtermedi at e portion
of one;of the vertical links is pivotally suppoftigshedtfadBighRréplded crumto a

stand di sposed on a floor; an upper one of the h 13 of the
paral | ppoggnkage i s extended to forma. supporti né‘l!‘]ﬁgwgwﬂwwst antially
vertical front link is pivotally supported to th nk at a
front Fgg-ebbgr(ﬁofthetltﬁ%mnqal optical equi pnent being supported to a | ower
end of the front o o : :

As described abové..in the stand apparatus for the medical opticall_
equipment according to the present invention, even when the main parallel
linkage is deformed to move the medical optical equipment in the vertical
direction ﬁnd/or the horizontal direction, the front link supporting the
médical optical equipment is kept always in the substantially vertical
condition. Accordingly, there is no danger that the front link may largely
swing to strike against any persons near the stand apparatus. Thus, the
stand apparatus of the present invention is desirable from the viéwpoints
of operability and sanitariness.

- [0034] |

Furthermore, the weight balance_of the stand and the structure
thereabhove in each of at least two perpendicular directions with respect to
a vertical axis of rotation of the stand is provided. Accordingly, even
when the stand is disﬁosed on an inclined floor, the.stand and the
strucfture thereabove do not spontaneously rotate. As a resﬁlt. it is
unnecessary tq carry out horizontal adjuétment of the stand apparatus after
moving the stand apparatus from one place to another, thereby greatly

simplifying the handling of the stand apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view of a stand apparatus for a medical optical
equipment according to a first preferred embodiment of-the present
invention;

Fig. 2 is a side view similar to Fig. 1, showing ﬁ condition where the
medical optical equipment is raised; -.

Fig. 3 is a side view similar to Fig. 1, showing a condition where the




link; a joint shaft of the parallel linkage is. set at a rear end of the
supporting link, and a crank nenber having a horizontal fulcrumlying on a
heri zontal |ine on which the joint shaft lies and a vertical fulcrumlying
~on a vertmekeal iopticdal wQuipmehbei§ dowdredhaft lies is supported to the joint
shaft, the horizontal fulcrumof the crank nenber and a portion of the
stand bei ng cpijgedt ¢§l 4 ggaé Ndewbyimi 1xertoi ER. $/Ehorkngdar adndilt i 6w whiefe che
medical optical eduiphéht is horizontally moved away from a stand;

Fig. 5 is an enlarged side view of a supportihg parallel linkage unit;

Fig. 6 is an enlarged side view similar to Fig. 5, showing a condition
where the supporting parallel linkage unit is deformed;

Fig. 7 is a schematic view illustrating a balancing structure with
respect to a vertical axis of rotatxon as viewed in side elevation of the
stand apparatus,

Fig. 8 is a schematic view illustrating a balancing structure with
respect to the vertical axis of rotation as viewed in front elevation of
the stand apparatus; .

-Fig. 9 is a side view of a.stand apparatus for a medicﬁi optical

~ equipment according to a second preferred embodiment of the present
< invention;

Fig. 10 is a side view of a stand apparatus for a medical optical
equipment in the prior art; and

Fig. 11 is a schematic view illustrating a deformed condition of a

‘parallel linkage of the stand apparatus shown in Fig. 10.

DESCRIPTION OF TIE NUMERALS
©18: STAND

19: FULCRUM

20: PARALLEL LINKAGE

21,22: VERTICAL LINK

23,24: HORIZONTAL LINK

26: SUPPORTING LINK
: : ‘This Sheet Has Been Re

o [T



vertical link of the parallel |inkage and having a |l ength equal to that
between the joint shaft of the one vertical |link and the fulcrum of the
paral l el |inkage, the vertical fulcrumof the crank menber and a portion of

the frontggd: SYPPORTING PARAIELEOINKO@RITEr - by a horizontal sublink parallel to -
33: OPERATING MICROSCOPE (MEDICAL OPTICAL EQU[PMENT)
34: CRANK MEMBER
37: VERTICAL SUBLINK
38: HORIZONTAL SUBLINK
41: CEILING
a ;: VERTICAL AXIS OF RO'i‘A’l‘lON
B8 . through B .: JOINT SHAFT
B ¢: HORIZONTAL FULCRUM
B 7 VERTICAL FULCRUM
F: FLOOR
W,: FIRST COUNTERWEIGHT
- - Wz2: SECOND COUNTERWEIGHT

This Sheet Has Been Replaced
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the pardllel Iinkage supporting |ink and having a Iéngth equal to that of
the supporting link; and a counterweight is provided below the parallel
| i nkage to count erbal ance a weight applied in a |owering direction of the

paral tel |inkage about the fulcrum andagdreaeby keep the medical optica
equi prent still in a floating in the air. Accordi ngly, even when the
parallel'qbgmggﬂ Is defornmed to nbve the

It is an object of the present invention to provide a stand apparatus
for h medical optical equipment which can prevent a link member supporting
the medical optical equipment from Iargely swinging during operation of the

equipment and eliminate the need of the horizontal-adjﬁstment.

[Construétion]

A crank member 34 is supported to a joint shaft &,, and a horizontél
fulcrum B8« on the crank member .34 and a portioh B s of a stand 18 are -
connected together by a vertical sublink 37, yhereas a vertical fulcrum 8.
on the crank member 34 and a portion B, of a front link 27 arg'connected
together by.a horizontal sublink 38. Accordingly, the front link 27
supporting a medical optical equipment 33 is always kept in a substantially
vértical condition. As a result, there is no danger that the front link 27
may largely'swing to strike against any persons in the periphery thereof,
thus providing a stand apparatus desirable from the viewpoints of

i operability and sanitariness.

[Figure Selected]

FIG. 1

T
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medi cal optical equipment in the vertical direction and/or the horizontal
directiaon, the front [ink supporting the medical optical equipnent is kept
always in a substantially vertical® condition. Thus, there is no possibility
that the front link may largely swing to strike agai nst any persons in t he
" periphery thereof, so that the stand apparatus is desirable fromthe

Vi ewpoi nts of operablllty and sanitariness. -Accordi ng to another aspéct of

the present i nﬁlt.i Oftzz} @ supporting
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paral l el linkage unit having vertical links is provided at a | ower end of
‘the, fromt |ink, and the nedical optical equipnment is supported to a

| ower nost horizontal link of the supporting parallel Iinkage unit. Wth
~this structure that the nedical optical equipnment is nmounted through the
' supporting parallel linkage unit to the lower end. of the front |ink, the

directggesh 2fBhe nmedi cal optical equipment can be changed even in t he
‘substantially vertical condition of the front |link by deform ng the

374
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supporting parallel linkage unit. According to still another aspect of the
present yinvention, the stand is rotatably nmounted on a base di sposed on the
floor so as-to be rotatable about a substantially vertical axis of

rotation, and a weight of the stand and a-structure thereabove |s bal anced

| W t h rge%tlﬂ the substantially

23 34
| A"
BZ"\1 \ 26
.
Bs
22~ B | 2;
' 5
Cs 28
20 Cs’ = 30
™2 32 }9
3711 |
Wz 1B %  m/d
Bs \
| ® i O)~19
| o —Bs
181 25—,
/‘ 24

Wi L Cs
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L4

6 vertical axis in each of at |east two perpendicular directions. Wth this
strpucture that the weight of the stand and the structure thereabove is

bal anced with respect to the vertical axis in each of at |east two

per pendi cul ar directions, there is.no possibility that the stand and the

' structure geuawe may spont aneously rotate even when the stand *
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is di sposed on an inclined floor. Accordingly, it is unnecessary to carry
out horihzontal adjustnment of the st.and apparatus after noving it fromone
pl ace to anot her, thereby greatly sinplifying the handling of the stand
appar at us 28K r@ng to still another aspect. of the -present invention, the
"I nt er medi ate portion of the one vertical link of the parallel linkage is
pi votally supported through the fulcrumto the stand di sposed on a wall of

Cs
Cs

2= e X

\
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a roomj As the stand is disposed on the wall of the room a floor space

can be widely utilized. According to still another aspect of the present
i nvention, the internediate portion of the one vertical link of the -
par al | el %nmm s pivotally supported through the fulcrumto the stand
di sposed on a ceiling; a lower end of the horizontal |inks of the parallel
~linkage is extended to formthe supporting Iink; and26e counterwei ght is
- provided above the —t -
20" 1{--30

o | jj

PL 33
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parallel linkage. Also in this structure, a floor space can be mﬁdély
utili-zed as simlar to the wall disposition type nentioned above. It is to

be noted that the parallelismto the vertical Iink or the horizontal 1ink
in the description nentioned above and bel'ow neans the parallelismto a
phantom strai ght line of the vertical link or the horizontal |ink. For
exanpl e, when the vertical link or the horizontal link is partially curved,
the parallelismto the vertical link or the )
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hori zontal |ink neans the parallelisn1fo a straight |ine connecting
opposite ends of each link (or a straight |line connecting one end of each
7 I'ink to the fulcrum). Accordingly, the length of the verticat link-or the
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horizontal |ink nmeans the I ength of such a straight line. Brief Description
of prawings Fig. 1 is a side view of a stand apparatus for a nedical :
opt i cal eqU|pnent accordlng to a first preferred enbodi mrent of the present
I nventi on; : [ side viewsimlar to Fig. 1, showing a condition

- where the nedlcal optical equipnent is raised,;

—_—
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| STAND APPARATUS FOR MEDICAL OPTICAL EQUIPMENT
WHAT IS CLAIMED IS

[Claim 1] A stand apparatus for a medical optical.équipmcnt characterized

in that:

a pair of parallcl vertical links and a pair of parallel
horizontal links are combined to form a parallel linkage, and an
intermediate portion of one of said vertical links is piuotally supportcd
through a fulcrum to a stand disposed on a floor; |

an upper one of-said.horiZOntal links of said parallel linkage is

__extended to form a supporting link, and a substantially vertical frontjliuk
is piuotally supported to said suppdrting link at a front end thereof, said
medical optical equipment being supported to a lower end of said front
Link;

a jotnt shaft of said parallel linkage is set at a rear end of
said supporting link, and a crank member_having a hurizontal fulcrum lying
on u'hori20ntal line on which said joint shaft lies and a vertical fulcrum
lying on a vertlcal lxne on whnch sald Joxnt shaft lies is supported to
said joxnt shaft, sa:d horxzontal fulcrum of saxd crank member and a
portion of said stand being connected together by a vertical sublink

parallel to said one vertic_al link of said parallel linkage and having a

length equal to the linear distance between said joint shaft of said one
vertical link and said fulcrum of said p_arallell_ linkage, said vertiéal
fulerum of said crank member and a pdrtion of said front link being
connéctcd together by a horizontal sublink parallel to said supporting link
and having a length equal to that of said supporting link; and |

a counteruexght is provndéd below said parallel linkage to
This Sheet Has Been Reﬂlaced This is the repiacement sheet
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s ' :
Fig. 7 iE??f?iﬁﬁﬁﬁHTTrw+€w&4lIustrating a bal anci Ng 1§ khted s BedhiRbplace® S pect

to a vert'ﬂ ' i tion as viewed in side el evass t and
Yappar at us HILWH;"E I&gﬂ8en&t ic view i I’i ustrating aV\EHm cture
&V evation

with respett to & al axis of ro#ation as vie

~of the stand apparatus; Fig. 9 is a side view of a stand apparatus for a
~medi cal optica{ . . 4 - . . . .
counterbalance a weight applied in a lowering direction of said parallel

linkage about said fulerum and thereby keep said medical optical equipment

still in a floating condition.

[Claim 2] A stand apparatus for a medical optical equipment according td,
Claim 1, wherein a supporting parallel linkage unit having vertical links
is provided at a lower end of said front link, and said medical optical
equipment is supported to a lowermost horizontal link of said supporting

parallel linkage unit.

[Claim 3] A stand appﬁratus for a medical optical equipment according to
Claim 1 or 2, wherein said stand is rotatably mounted on a base dfspdsed
on ;aid floor so as to be rotatable about a substantiaily vertical axis of
rotation, and a weight of said stand and a structﬁre thereabove is
balanced with respect to said substantially'vertical axis in each of at

least two perpendicular directions.

e

[Claim 4] A stand apparatus for a medical optical equipment according to
Claim 1 or 2, wherein said intermediate portion of said one vertical link
of said parallel linkage is pivotally supported through said fulerum to

said stand disposed on a wall of a room. -

[Claim 5] A stand apparatus for a medical optical equipment according to
Claim 1 or 2, wherein said intermediate portion of sai& one vertieal link.
of said parallel linkage is pivotally supported through_said fulcrum to
said stand disposed on a ceiling; a lower end of said horizontal links of

said'parallcl linkage is extendeq_tb form said supporting link; and said
he replacement sheet
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counterweigﬁt is provided ahove sa{d parallel linkage. This is t
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equi prent according to a second preferred enbodi nent of the present -
invention; Fig. 10 is a side view of a stand apparatus for a nedical
.optical equipnment in the prior art; and Fig. 11-is a—seheﬁatrC‘VTéﬁT’——

‘illustrating a deformed condition of a 3 Sheet Has Been Replaced
PTAIED sESHIFTION 0 TR TN TR fll\
(0001]

[lndustriél Field of Utilization]

This invention relates to a stand apparatus for a medical opticai
equipment. |
{0002}

[Prior Art)

A surgical operation such as a brain surgical operation.and'heart
surgical operation is performed with an affected part being observed by an
operator throqgh an operating microscope. Accordingly, the operator
strains his/her nerve because of very minute operation, and in many caseﬁ-=
much time is spent for the opé;ation. Such a long opérating time”will
undesirably cause an increase in physical and mental.fatigues of both the
subject and the operator.

§0003) _

A medical optical equipment such as an operating microscope plays a
very important role in such a high-level operation, and easiness of use of
the medical optical equipmgnt directly follows a reduction in the operating
time. A conventional stand apparatus for permitting the medical optical
equipment to be easily used is shown in Figs. 10 and 11, for example (see

; Japanésé Patent Laid-open No. Sho 56-32110). |
[0004] |

Referring to Fig. 10, reference numerals 1 and 2 denote a base and a

stand, respectively. The stand 2 is rotatable aboﬁt a verticaf axis a of
~rotation relati&e to the base 1. An electromagnetic clutch C is provided
between the stand 2 and the base 1 to lock a'rotational position of the

, stand 2 relative to the base 1. The base 1 is provided on its lower

surface with casters 3 each having a locknng mechanism and a vcrt1callx..
_ . _ This is the replacement s
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8 parallel | i nkage of the stand apparatus shown in Fig. 10. Best Mode for
Carrying Qut the Invention There will now be described sone preferred

. &nbodi nents of the present invention with reference to.the draw ngs. Figs.
"1 to 8 show a first preferred enbodi nent—ef the present invention.

moving mechanism, thereby permitting the base 1 to be m;véd on an upper
surface of a floor F and further permitting the base 1 to be locked at a
desired position and to be adjusted in levelness

[0005]

A first parallél linkage 4 is pivotally mounted through a fulerum 5 to
an upper end portion of the stand 2. The first parallel linkage 4 is
rotatable abouf the fulcrum § in a frontward direction (a direction shown

.by an arrow A) or in a reafward direction (a direction shown by an arrow B)
» and cah be locked by an electromagnetic clutch (not shown) provided at
the fulcrum 5. An upper end of the first parallel linkage 4 is formed by a
horizontal.shaft 6, and a second parallel linkage 7 and a third parallel
linkage 8 are interlockingly mounted to the horizontal shaft 6. A front
end of the third parallel linkage 8 is formed by a rront.link 9 extended

downwardly, and an operating micboscope 10 is mounted to a lower end of

the front link 9.
{0006}

The operating microscope 10 is located below an extension L of the
horizontal shaft 6. Accordingly, the operating microscope 10 itself
functions as a kind of weight to form a balancing structure like a so-
called "yajirobei (balancing toy)", and the operating microscope 10 is
swingable about an intersection 11 between the extension. L and the front
link 9, so that an operator can arbitrarily change aﬁ observation'angle of
the operating microscope 10 to observe an opened.portion of the head of a
subject 12. Further, electromagnetic clutches (not shown) provided at
joint shafts 13 for joining the parallel linkage 7 to the horizontal shaft
6, thereby locking the swing position of the operating microscope 10 after

changing the observation angle. :
eine ___—_/’—"g“‘" This is the replacement shest
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Ref erence nuneral 16 denotes a base. The base 16 is provided on Tt3s tower—

surface with casters 17 each having a Iocklng nechanlsm1mg§w&ﬁ§§§ led
al l ow the base 16 to be noved on a floor A stand 18 s

shaped in side elevation is nounted on P%e base 16. The

rotatable about a vertical axis a of rotation. An electr .

Cerr] is[Brehliemsdtabe: $alvedrby dhe kveatignlt o. stop rotation of the stand 18
and lock a rotational position of the stand 18.

In such a conventional stand apparatus for a medical optical
equipment, however, the front link 9 is sﬁung about the intersection 11 in
concert with the change in the observation angle of the operating
microscope 10 by the operator 14 as shown in Fig. 11. Accordingly. there
is a possibility that the front link 9 may strike against an assistant 15
present near the operator 14. Further, depending upon the observation -
angle, the front link 9 may strike against the operator 14 himself/herself.
Thus, the operability of the stand apparatus is bad. Further, as the
front link 9 itself has not been perfectly sterilized, the touch of the

}

front link 9.with,the'operator 14 or the like is undesirable from a
sanitary vieﬁ. |
[(0008]

Further, the location of the stand apparatus of this kind is selected
to an optimum posifion according to the content of the operaiion to be
perfbrméd. That is, while a specific position in the periphery of the
subject 12 is selected by indication from the operator 14, the work of

moving the stand apparatus to the specific position and setting it at this

position_is carried out by a person not taking part in the operation
because of sanitary demand._'Arter moving the stand apparatus to the
indicated position and then locking it, this person must carry out
horizontal adjustment'ot-the stand Appératus to make it perfectly horizontal.
That is, since the floor F of an operating room is not perfectly horizontal,
#uch horizontal adjpstment is required. If the horizontal adjustment is
not_carricd out, the vertical axis a becomes inclined. As'a result, at
the instance the electromagnetic clutch C is disengaged, the sténd 2 and
the structure thereabove possibly start largely rotating about the

vertical axis .a. In this manner;: every time the position of the stand
. This is the replacement sheet
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A fulcrum19 is set at a front end of an upper portio cgheettﬁe eﬁid le§ and

-a parallel linkage 20 is supported to the ful crum 19. nkage

20 is conposed of a pair of or two paraltel-vertical |i and a
pair of or two parallel horizontal |inks623 and 24. Th
are pivotally joined together at their opposite ends by four j oi nt shafts

21" of i no SRRt in {UECHRS o W TR MiBlBR S Roflaghtar dQMUsthBRE it bert

carried out at the position after changed. Thus, the stand apparatus in

the prior art is very troublesome to handle.

[0009 ]

This invention has Been achieved in view of the problems mentioned
above, and it is an object of the present invention to provide a stand
apparatus for a medical optical equipment which can prevent a link member
supporting the medical optical equiphent from lﬁrgely swinging during
operation of the equipment and eliminate the need of the horizontal
adjustment.

{0010}

[Means for Solving the Problems]

According to the stand apparatus for a medical oﬁfical equipment
described in Claim 1 of the presént invention, said stgnd appafatus is
characterized in that:

i! a pair of parallel vertical links and a pair of parallel horizontal
links are combined to form a parallel linkage, and an intermediate portion
of one of the vertical links is pivotally supported through a fulcrum to a
stand disposed on a floor;

an upper one of the horizontal links of the parallel linkage is

“extended to form a supporting link, and a substantially vertical front
link is.pivotally supported to the supporting link af a front end thereof,
the medical optical equipment being shpported to a lower end of the front
link; | |

a joint shaft of the parallel-linkage-is'set at a rear end of the
supporting link, and a crank member having a horizontal fulcrum lying on a
horizontal line on which the jﬁint shaft lies and a vertical fulcrum lying

on a vertical line on which the joxnt shaft lies is supported to the joint
. This i is the replacement sheet
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tondition of the parallel |inkage 20). The front vertlcal
to the rotational axis 19 is curved reaﬁhard to have such a structure as

tt t t f d t I d
'he rear “w@nf%ﬂtwﬁ. P hast t‘?arlaﬁnﬁsrmo&ﬁ&ekcw%gbﬁﬁm A o °Wehwer£r&r°ghe
first Counteerb ing éﬂxéhtea {néeQng §y1aave§¥¥%ﬁl sﬁlenk parallel to the one

%ulcrun119. An electronagnetlc clutch derr].is prOV|ded oﬂhP eﬁ Bﬁm
. to lock a pivotal position of the vertical link 21 (i.

vertical link of the parallel linkage and having a length equal to th@t
between the joint shaft of the one vertical link and the fulcrum of the
parallel linkage, the vertical fulcrum. of the crank member and a pdrtion of
the.rront link being connected together by a horizontal sublink parallel to
the parallel linkage supporting link and having a length equal to that of
‘the supporting link; and
a counterweight is provided below the parallel linkage to
. counterbalance a weight applied in a lowering direction of the parallel
linkage about the fulcrum and thercby keep the me@ical optical equipment
still in a floating in the air.
[0011] |
According to the stand apparatus for a medical optical equnpment
descrxbed in Clanm 2 of the present invention, a supporting parallel
linkage unit having vertical links is provided at a lower end of the front
link, and the medical optical.equipment is supbbrted to a lowermoét
horizontal link of the supporting parallel linkage uﬁit.
[0012) |
According to the stand apparatus for a medical optical equipment
. descbibed in Clafm 3 of the present invention, the stand is rotatably ™
mounted on a hase disposed on the floor so as to be rotatable about a
substantially vertical axis of rotat?on, and a weight of the stand and‘a
structure thereabove is balanced ;ith respect to the sﬁbstantially
vertical axis in each of at least tuo.berpendicular directions.
[0013]. .
According to the stand apparatus for a medical optical cquipﬁent

described in Claim 4 of the present :nventxon, the intermediate Portxon °fh..t
' This is the rgmacemen
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"I ever 25.- Further, a second counterweight Werr] is rmurith&d;h&ﬂHﬁHe
of 9 the lower horizontal Iink 24. A supporting link 26
frontmard froma front end of the upper ¢

the one vertical link of the parallel linkage is pivotally supported
.through the rulcrum to the stand disposed on a wall of a room.
(0014] o

According to the standlappanatne_too;a medical optical equipment
described in Claim 5 of the present'inVention. the intermediate portion of
the one Vertical link of the parallel linkage is pivotally supported
through the fulcrum to the stand disposed on a ceiling; a lower end of the

| horizontal links of'the parallel linkage'is extenged to form the
supporting link; and the counterweight is provided above the parallel
linkage.
{0015]
[Functions]

Aocordingly, even when the parallel linkage is deformed to move the
medical optical equnpment in the vertlcal direction and/or the horizontal
direction, the front link supportxng the medxcal optical equipment is
always kept in a substantially vertieal condition. Thus, there is no
possibility that the front link maf iaréely-swing to strike against any
persons in the pernphery thereof so that the stand apparatus is desirable.
from the viewpoints of operability and sanxtariness.

[0016] '

With this structure that the medical optical equipment is mounteo.'h
thnough the supporting oarallei linkage unit to the lower end of the front
link, the direction of the medical ootical equipment can be changed even in
the.substantially vertical condition of the front 1ink by deforming the

supporting parallel linkage unit.

[0017]

with this structure that the weight of the stand and the structure
=g This is the replacement sheet
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hori zontal link.23 of the parallel |inkage 20 in an integral manner, and a
vertical front Iink 27 is pivotally nounted through a joint shaft [err] to
‘a front end of the supporting link 26. The supporting link 26 is curved
upward to have such a structure as not Po interfere with the head of the
operator. As also shown in Figs. 5 and 6, a supporting parallel Iinkage

unit 30 ctiesiesbong b Batancedakith respseuecto Aheaver italnhRis OfKidagheathat
- other i least two perpendicular directions, there is no possibility that the stand
'and'the structure thereabove may spdntadebusly rotate even when the stand
is disposed on an inclined floor. Accordingly, it is UnneceSSary to carry
out horizontal adjustment of the stand apparatus after moving it from one
place to.another, thereby greatly simplifying the handling of the stand
apparatus.

'[00181

As the stand according to Claim 4 is disposed on the wall of the room,

a floor space can be widely utilized.
{oo19]
As the stand accobding to Claim 5 is disposed on the éeilfng of the
room, a floor space can be widely utlilized.
[0020] |
It is to be noted that the barallelism ;o the Vertiéal link or the
horizontal link in the description mentioned above and below means the
parallelism_to a phantom straight line of the vertical link or the
. horizontal link. For example, when the verticai link or the horizontal
link is partially curved, the parallelism to the vertical link dr the
horizontal link means the parallelism to a straight line connecting
opposite ends of each link (or a straight line connecting one end of each  |
link to the fulcrum). Accordingly, the length of the vertical link or the
horizontal link means the length of such a straight line.
[0021] |
[Preferred Embodiments]
i ) There will now be described some preferred embodiments of the present
invention with reference to the drawings. o | This is the replacement sheet

[0022)
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'pfpvided below the front link 27 so as to be r ot at abl &S
axis a'[err] of rotation. An electromagnetic clutch C[ d
gsthe vertical axis a 2 at an upper or basE;end of the s Ie

| i nkage unit 30 to lock rotation of the porting parallel Ilnkage unit 30
about t'he vertical axis a [err]. An operating m croscope (nedical optical

~equi pnent) 33Figs.mbutd 8dshéw augfr&tnpeewa'reﬁmmgmnieotoofuttbﬁ mieseny inyeation.
| ower nost horizontal |ink 30a of the supporting parallel |inkage unit 30 so
- Reference numeral 16 denotes a base. The base 16 is provided on its lower
~ surface with casters 17 each having a lbcking mechanism. The casters 17
allow the base 16 to be moved on a flpor F. A stand 18 substantially U-
shaped in side elevation is mounted on the base 16. The stand 18 is
rotatable about a vertical axis a. o? rotation. An electromagnetic clutch
C, is provided on the vertical axis a . to stop rotation of the stand 18
and lock a rotational position of the stand 18. | |
~ [0023]
A fulcrum 19-is set at a front end of an upper pbrtion of the stand
b 18, and a parallel lihk#ge_zo is supported to the fulcrum 19. The
E parallel linkage 20 is composed of a paxr of or two parallel vertical links
21 and 22 and a pair of or two parallel horizontal links 23 and 24. These
links 21 to 24 are pivotally joined together at their opposite ends by
four joint shafts 8. to B.4. A lower intermediate portion of the front
vertical link 21 of the parallel linlage 20 is pivo@ally supported to the
fulcrum 19. An electromagnetic clutch C:'is provided on the fulcrum 19 to
%‘ lock a pivqtal position of the vertical link 21 (i.e., a deformed
| condition of'the parallel linkage 20). The front vertical link 21
supported to the rotational axis 19 is cuived rearward to have such a
strucfure as not to interfere with an operator. A lever 25 is fixed to a- B
lower end of the rear Qertical lirk 22 so as to interlock integrally

therewith, and a first counterweight W, is mounted on h lower end of the
lever 25. Further, a second counterweight W. is mounted on a rear end of
the lower horizontal link 24.
[0024) |

A supporting link 26 extends frontward from a front end of the upper

horizontal link 23 of the parallel linkage 20 in an integral manner, and a
| This is the replacement sheet
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as to be rotatable about an axisa [err] of rotation. O‘lE'Ilh&SheAﬂ-IﬁBéeﬁal
| inks 32 of the supporting parallel |inkage unit 30 on the

operating mcroscope 33 is so curved as tiéﬂetract fron1th

m croscope 33, thereby preventing interfe ce with the opera or

manner, the supporting parallel linkage unit 30 is cranked in shape as a

whol e, so vardtiical chrondr 1 Bda 27 isheivotal bt imognted theoughe a33ointpsbaltd sbhfothe
supportlng parallel linkage unit 30 is positioned just under the front |ink

front end of the supporting link 26. The supporting link 26 is curved

the

upward to have such a structure as not tb interfere with the head of the

operator.
{0025] _

As also shown in Figs. 5 and 6, a supporting parallel linkage unit 30
consisting of two paréllel linkages 28 and 29 interlocking each other is
previded below.the front link 27 so as ;o be rotatable about a vertical
axis a . of rotation. An electromagnetic clutch C; is provided dn the -
| vertical axis «a ..at_an upper or base end of the supporting parallel
linkage unit 30 to lock rotation of the supporting parallel linkage unit
30 about the vertiEal axis aa. An operating microscope (medicel optical
equipmeht) 33 is mounted through an elcctromagnetic. clutch C, to a
'lewermost horizontal link 30a of the supporting paraliel linkage unit 30 so
as to be rotatable about an axisa s of rotation. One of two vertical links
32 of the eupporting parallel linkage unit 30 onuthe near side of the
operating microécope 33 is so curved as te retract from the operating
microscope 33, thereby preventing interference with the operator. In this
, wanner, the supporting parallel linkage unit 30 is cranked in shape‘as a
whole, so that a center 33a of the operating microscope 33 supported by the
suppohting'parallel linkage unit 30 is positioned just under the front link
} 27 (i.e., on the vertical axisa:). The operating microscope 33 is adapted |
| to be moved for adjustment along the axes « : and a ;s and along an axis

containing the center 33a and extending in a direction perpendicular to the
plane-or the sheet of Figs. 5 and 6 by means of a sliding mechanism not
shown. Accordingly, the center 33a can be set on the axesa : and a i by
using this adjusting mechanism. The vertical links 32 of the supporting

parallel linkage unit 30 are kept always parallel to the front link 27, and
This is the replacement sheet

pate: 03 0CT 196



27 (i.e., on the vertical axisa [err]). The operati spiaced o
adapted to be noved for adjustnent along the axes a ﬂﬁ(ﬂ‘lﬁﬁﬂi‘ﬁﬁ rr] and
. valong an axis containing the center 33a and extendin

perpendi cul ar to the plane of the sheet 18f. Figs. 5 and 6 by neans of a
sliding nmechani sm not shown. Accordingly, the center 33a can be set on the
axesa [errthe2Rdrfzoftd] PHhk 31 only is changed in angle to thereby.change an

| 6bservation angle of the operating microscope 33. A vertically deformed _
condition of the supporting paballel linkage unit 30 can be locked by an
électromagnetic cluteh Cs. |
[0026]

An L-shaped crank member 34 is supported to the joipt.shaft B, at a
rear or base end of the supporting link 26. On the,cqank member 34 are
set a horizontal fulcrum 8. lying on a horizontal liﬁe L: on which the
joint shaftB8 . lies and a vgrtical fulerum 8. lying on a vertical line L.
on which the joinf sharf 8. lies. Further, a joint shaft B is provided
on the sfand 18 at a position lying on a vertical line Ls on which the
tulcrum 19 lies. The horizontal. fulcrum B . and the joint shaft éw are
connected'togetheb by a verticgl sublink 37 parallel to the vertical link
21 ahd having the same length as that of a straight line extending between

- the fulcrum 19 and the joint shaft 8,. On the other hand, the vertical
fulerum B8 y'on the crank member 34 and a joint shaftg ., provided on the
front link 27 at an'upper end portion thereof are connected together by a
horizontal sublink 38 parallel to the supporting link 25 and having the
same length as that of_the supporting link 26 (i.e., the length of a
straight line extending between the_joint shaft 8. and the joint shaft
B 5).2 Agcordingly, in view of a mechanism, the fulerum 19, the joint shaft J
B .1, the joint shaft B8, and thé joint shaft 8. form a "parallel
linkage", whereas the joint shaft -B 1, the joint shart. 8 s, the joint
shaft B8,, and the joint shaft 4. form another "parallel linkage".
[0027]

The stand apparatus according to this.preferéed embodiment has not
only the.above-mentioned mechanical feature but also the following feature

.in view of weight balance. That is, as shown in Figs. 7 and 8, the stand
This s the replacement shee
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10 using this adjusting nmechanism The vertical |inks Tﬁksmxt

paral |l e

3
l'inkage unit 30 are kept always parallel to the osd
the horizontal link 31 only is changed in angle to there H!"gﬁ”ﬂ}
observation angle of the operating mcrostépe 33. A verti

condi tion of the supporting parallel |inkage unit 30 can be | ocked by an

apparatus as a whole is designed and adjusted so that a left- -hand weight X
and a left-hand weight Y with respect to the vertical axisa . are equalized
as viewed both in a side elevation (Fig. 7) and in a front elevation (Fig.
8).. Thus, the weight balance of the stand apparatus as a whole is ensured
with respect to the vertical axis a . in each of two perpendicular
directions. Accordingly, even when the electromagnetic clutech C, is
disengaged in a condition where the stand apparatus is set on the floor F
ihat is inclined, there is no possibility that the stand 18 and the
structure thereabove may spontaneously rotate about the vertical axis a ;.
This is due to the same mechanical function as that in asSuming a"
cylinder”'freely rotatable about the-vertical.axis a :+ wherein even when
the "cylinder" is set on an inclined surface, the "cylinder" does not
spontaneously rotate. Accordingly, after moving the stand apparatus from
one place to another, it is unnecessary to carry out any troublesome
horizontai ad justment of the stand apparatus at the new place.
[0028] |

The mechanical operation of the stand apparatus mentioned above will
now be described.

.The most characteristic point in the mechanical operation of the stand
apparatus is that the crank member 34 does not rotate. That is, the

horizontal fulcrum B . always lies on the horizontal linc L. passing the -

. joint shaft 8., and the vertical fulcrum B8 : always lies on the vertical

line L. passing the joint shaft 8,. Accordingly, when the supporting link

. 26 is raised 6r lowered to thereby raise or lower the operating microscope

33 as shown in Fig. 2 or 3, the joint shaft 8. and the vertical fulcrum
B8 remains Still{ so that the front link 27 as the link opposite to a
parallel linkage 40 formed between .the joint shaft 8. and the vertical

‘fulerum B8 » -in the parallel linkage is always kept in the vertical

-This is the replacement $..
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el ectromagnetic clutch CJerr]. An L-shaped crank nmenber 34 is supported fo

the joint shaft [err]- at a rear .or base end of 'the suppqhgsmﬁuhka&m
the crank nember 34 are set a hori zontal fulcrun1[err]
hori zantal line L[err] on which the JOln&fghaft [err] I| cal

fulcrum([err] lying on a vertical line L2 on which the jo
l.ies. Fuedsrdtiom j oint shaft [err] is provided on the stand 18 at a
position lying on a vertical line L[err] on which the

Further, when the main pgrallel linkage 20 is rotated about the
fulerum 19 to thereby move the operatidg microscope 33 ih a_frontward
direction (Fig. 4) or in a rearward direction, the crank member 34 remains
still, so that the front link 27 is kept always in the vertical direction.
In this manner, the front link 27 is kept always in the veriical condition
regardless of vertical and horizontal movements of fhe opérating
microscope 33. Therefore, thefe is no possibility that fhe front link 27
may -interfere with the operator or the like during operation of the stand
apparatus.

[0020]

In changing the oﬁservation angle of the operating microscope 33, the
suppbrting parallel linkage unit 30 supported under the front link 27 is
rotated about the vertical axis a . or is deformed to thereby set a desired
angle. Also in this case, the vertical links 32 of the supporting parallel
linkage unit 30 are kept always in the vertica1 condi;ion, thereby
preventing interference with the operator or the like.

[0030] |

Additionally, in raising or lowering the supporting link 26 (Fig. 2 or

3) or in horizontally moving the supporting link 26 away from the stand 18

(Fig. 4), the total weight of the parts supported at the fulcrum 19

inclusive of the parallel linkage 20, the supporting link 26, the

supporting parallel iinkage unit 30, and the-operating microscope 33, are

counterbalanced by the first counterweight W, and the second counterweight

W2. Accordingly, even when the electromagnetic clutch C. is disengaged to

permit the operating microscope 33 to be moved by the hand of the operator

or the like, and thé operating microscope 33 is freed from the hand at any

_position after-moved, the operatxng microscope 33 is kept stopped at this
- . This is the replacement shut
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“between the fulcrum 19 and the joint ‘shatk2[err].
‘vertical fulcrum [err] on the crank menber 34 and a JOInt shaft [err]

fulcrum 19 lies. The horizontal fulcrum[err] and thqmssrteettﬂasia&ka 1ed |
are connected together by a vertical sublink 37 parall ca
fink 21 and havi ng the sane length as that of a stralg

the

e e PRSI0 MLk 7 40y Sk e Byt bpg s o o
havi ng tgﬁay from the stand 18 (F:g. 4), the first counterweight W. is moved
opposite to the'operating microscope 33 by the lever 25 pivoted integrally
with the vertical iink 22, thereby effecting reliable weight balance.
[0031] a
Fig. 9 shows a second preferred embodiment'of thé present invention.
While the first . preferred embodiment mentioned above is a floor
disposition type of stand apparatus, the second preferred embodiment is a
ceiling dispositién type of stand -apparatus. That is, the parallél
lihkage 20 and the structure therebelow in the second preferred embodiment
are vepticatly inverted from the structure of the first preferred embodiment.
A Basé 42 is fixed to a ceiling 41, and the stand 18 is mounted on a loher'
surface of the base 42 so as to be rotatablé about the vertical axis a,.

* The other structure is similar to that of the first preferred embodiment,
so that the Same parts as those bt the first preferred embodiment are
denoted by the same reference numerals_#nd the doubte explanation thereof
will be omitted. Also in this type where the stand apparatus is set on the
ceiling 41, the weight balancé in each of at least.two perpendicular
directions with respect to the vertical axis a . is'provtded.
Accordingly, even when the vertical axié a, is slightly inclined during |
long-term use of the stand apparatus, there is no inconvenience that the ”
stand 18 and the structure therebelow may spontaneously rotate at the
instance the electromagnetic clutch C: is disengaged.

{0032]

Having thus described the floor disposition type of stand apparatus
and the ceiling disposition type of stand apparatus, the present.invention
may be applied to a wall dispositionitypc.ot stand apparatus in which the

stand 18 is disposed on a wall of an operating room. This is the replacement sheet
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sané | ength as that of the supporting link 26 (i.e., the Iéngth of a
-strai ght
“Ferr]).

not

| i ne extendi ng between the joint shaft [err] and the joint shaft

Accordingly, in view of a nechanism the fulcrum 19, the joint

shaft [err], the joint shaft [err], and%e joint shaftThis Begr Replaced
"paral l el '|inkage", whereas the joint shaft [err], the jtu r],
-the joint 088 [err], and the joint shaft [err] forma I

1 i nkage".

The stand apparatus according to this preferred enbodi nent
[Effects of the Invention]) '

as
As descr;bed above, in the stand apparatus for the medical optical
equipment according to the present invention, éven when the main parallel
linkage is deformed to move the medical optical equipment in the vertical
direction and/or the horizontal direction, the ffont link supporting the
medical optical equipment is kept always in the substantially vertical -
condition. Accordingly, there is no danger that the front link may largely
swing to strike against any persons near the stand apparatus. Thus, the
stand apparatus of the present invention is desirable from the viewpoints

of operability and sanitariness.

[0034)

Furthermore, the weight balance_ot the stand and the structure

thereabove in each of at least two perpendicular directions with respect to

a vertical axis of rotation of the stand is provided. Accordingly, even

~when the stand is disposed on an inclined floor, the stand and the

structure thereabove do not spontaneously rotate.. As a result, it is
unnecessary to carry out horizontal adjustment of the stand apparatus after -
moving the stand apparatus from one place to another, thereby greatly

simplifying the handling of the stand apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view of a stand apparatus for a medical optical
equipment according to a first preferred embodiment of the present
invention; |

Fig. 2 is a side view similar to Fig. 1, showing a éondition where the
medical optical equipment is raised; .

Fig. 3 is-a side view similar to Fng 1, showing a condition where the

This is the replacement sheet

Date: 03 OCT 1996



"only t he above-nenti oned nechani cal feature but also the follow ng feature
. in view of weight balance. That is, as shown in Figs. 7 and 8, the stand
~sapparatus as a whole is designed and adjusted so that a | eft-hand wei ght X

and a left-hand weight Y with respect tadldhe vertical axisa [err] are
equal i zed

‘medical optical equipment is lowered;
Fig. 4 is a side view similar to Fig. 1, showing a condition where the
medical optical equipment is horizontally moved aﬁay_from a stand;

Fig. 5 is an enlarged side view of a supporting parallel_linkage unit;

.Fig, 6 is én enlarged side view similar to Fig. 5, showing a condition
where the supporting parallel linkage unit is deformed; _

Fig. 7 is a schematic view illustrating a balancing structure with"
respect to a vertical axis of rotation as viewed in.side elevation Qt t@e
stand apparatus; |

Fig. 8 is a schematic view illustrating a balancing structure with
respect to the vertical axis of rotatioﬁ as viewed in front elevation of
the stand apparatus;

Fig. 9 is a side view of a stand apparatus for a medical optical

. equipment according to a second breferred embodiment of the present
invention;

Fig. 10 is a side view of a stand apparatus for a medical optical
equipment in the prior art; and

Fig. il is a schematic view illustrating a deformed condition of a

parallel linkage of the stand apparatus shown in Fig. 10.

DESCRIPTION OF TIIE NUMERALS
" 18: STAND

19: FULCRUM

20: PARALLEL LINKAGE

21,22: VERTICAL LINK

23,24: HORIZONTAL LINK
This Sheet Has Been Re'i This is the reptacement sheet

e i

27: FRONT LINK-

Date: 03 ocr 199



L 4

‘as viewed both in a side el evation (Fig. 7) and in a front elevation (Figj;

8). Thus, the weight bal ance of the stand apparatus as a whole is ensured
With respect to the vertical axis a in each of two perpendicul ar
directions. Accordingly, even when the elt&tromagnetic clutch CJerr] is
di sengaged in a condition where the stand apparatus is set on the floor F
that is i 30tiSUPPORTING PARALLED LINKSUMITI ity that the stand 18 and the

structure thereabove may spontaneously rotate about the vertical axis axis
[err]. 33: OPERATING MICROSCOPE (MEDICAL OPTICAL EQUIPMENT) '

384: CRANK MEMBER '

37: VERTICAL SUBLINK

38: HORIZONTAL SUBLINK

41: CEILING

a ;: VERTICAL AXIS OF ROTATION

8. through B8 ,: JOINT SHAFT

8 ¢ ¢ HORIZONTAL _FULCRUM

8 2 YERTICAL FULCRUM

F: FLOOR

Wi : FIRST COUNTERWEIGHT

| Wz: SECOND COUNTERWEIGHT
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This is due to the sane nechanical function as that in assumng a "
cylinder" freely rotatable about the vertical axis a [err] wherein even
~“When the "cylinder" is set on an inclined surface, the "cylinder" does not
ispontaneously rotate. Accordingly, after @8ing the stand apparatus from
sone' place to another, it is unnecessary to carry out any troubl esone

:hori zont al adjustnﬁnt of the stand appajgdmpacpt the new place. The
tmechani cal operation of the stand apparatus nentloned above wil |

STAND APPARATUS FOR MEDICAL OPTICAL EQUIPMENT
[Object) | |
It is an object of the present invention to provide a stand apparatus
for a medical optical equipment which can prevent a link member supporting
" the medical optical equipment from largely swinging during opefation of the

equipment and eliminate the need of the horizontal adjustment.

[Construction]'

A crank member 34 is supported to a joint shaft B8 ,, and a horizontal
fulerum 8 on-the crank member -34 and a portion 4. of a stand 18 are -
connected together by a vertical sublink 37, whereas a vertical fulcrum 8 .
on the crank member 34 and a portion Be0f a front link 27 are connected
together by a horizontal sublink 38. Accordingly, the front link 27
supborting a medical optical equipment 33 is always kept in a substantially

~ vertieal condition. As a result, there is no dangef that the front liﬁk 27
may largely swing to strike against.any persons in the periphery thereof,

| thus providing a stand apparatus desirable from the viewpoints of
g
i

operability and sanitariness.

[Figure Selected]

- FIG. 1
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now be described. The nost characteristic point in the mechanical operation
of the stand apparatus is that the crank nenber 34 does not rotate. That

ii's,” the horizontal fulcrum[err] alwaysjties on the horizontal Iine Llerr]
passing the joint shaft [err], and the @tlcal fulcrum[err] , always lies
on the vertical line L2 passing the joint shaft [err]. Accordingly, when

the supp@&igrg. tink 26 is raised or |lowered to thereby raise or |ower the
operating m croscope _

34 crank member
B7vert1cal fulerum

he tal rti
§8 SbiTnk 26 ITRE | Bs
. G '
fi i ?
horizontal \élzcrum B 6\ | N’k 27 front link |
T | t 1lel
o -5 ~1 . _ o supporting paralle
borizontal link 23] 7 8, L , linkage unit
it K S ~He 30
| - ‘L2 i i B 2829
vertical link 22 /
parallel linkagel()~<~ ~ s : Vs
_ nkage?() 21 vertical link 333 L13\3‘] horizontal link
vertical ‘sublink37~_L¥ : - A2 33
: ' BB C2 operating microscope
co u:sxggorggi eh W2 \ 2 . /L3 : (medical optical equipment)
4 . .—[- N
B | -- 19 fulerum
3

Ba

2/, borizontal link

stand 18 ~t I C1 | |
W,;first counterweight
p /L \ B A
[ K.
17 %: 17 . F

vertical axis
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3‘3'aé"shown in Fig. 2 or '3, the joint shaft [err] and the vertical fulcrum

[err] remains still, so that the front link 27 as the link opposite to a
paral | el” I'inkage 40 forned between the joint shaft [err] , and the verti cal
fulcrum J[err] in.the parallel |inkage 27§<ept al ways in the verti cal
condi tion. i

Fig.2

Wa-
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12 ‘Fur'ther, when the main parallel |inkage 20 is rotated about the ful crum
19 to thereby nove the operating mcroscope 33 in a frontward direction
(Fig. 4*or in a rearward direction, the crgnk nenber 34 remmins still, so
that the front link 27 is kept always in t ggvertical direction. In this
manner, the front link 27 is kept always i e vertical condition

Fig.3

This is the replacement .-
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L]

regardl ess of vertical and horizontal novements of the operating nicroscope
33. Therefore, there is no possibility that the front link 27 may interfere
with the operator or the like during opergtion of the stand apparatus. In
changi ng the observation angl e -of the opeRa§i ng m croscope 33, the
supporting parallel linkage unit 30 suppertet under the front link 27 is
rotated about the vertical axis a [err] or is deforned to thereby set a

de5| r ed Fig.a
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~angle. Also in this case, the vertical links 32 of the supporting parall el

| i nkage unit 30 are kept always in the vertical condition, thereby
“preventing interference with the operatfy.or the like. Additionally, in
raising or lowering the supporting Iink_iﬂm(Fig. 2 or 3) or in horizontally
movi ng the supporting link 26 away fromthe stand 18 (Fig. 4), the total

wei ght of the parts supported at the ful.crum 19 inclusive of the parallel

| i nkage 20, the supporting link 26, the

Fig.5 :

Fig.®6
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.

supporting parallel linkage unit 30, and the operating nicroscope 33, are
count er bal anced by the first counterweight Werr] and the second

count erwei ght Werr]. Accordingly, even the el ectromagnetic clutch
Cerr] is disengaged to permt the operat m croscope 33 to be noved by
the hand of the operator or the like, an operating m croscope 33 is

freed fromthe hand at any position after noved, the operating m croscope
33 is kept_stopped_at this position. Particularly in horizontally noving

t he operatﬁ‘ﬁ’g i er6scope 33 . | 26
_ . : : . /‘ .-._.‘:
— iy
207 | 1p-0
oL B-JJ
(3 | . | 33
| 119
W, W7
18-
11
N ]

X=Y
Fig.8
. o
20- D
19 i
7 -18
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away "tromthe stand 18 (Fig. 4), the first counterweight Werr] is noved
opposite to the operating m croscope 33 by the lever 25 pivoted integrally
13 Wwith the vertical |ink 22, thereby ef7/ct| ng reliable weight bal ance.

FFig.o
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Fjgf 9 shows a second preferred enbodi ment of the present invention. Wile
t.he first preferred enbodi ment nentioned above is a floor disposition type
of stand apparatus, the second preferr@%/%ybodinent is a ceiling

di sposition type of stand apparatus. ThatJis, the parallel Iinkage 20 and
the structure therebelow in the second preferred enbodi nent are vertically
inverted fromthe structure of the first preferred enbodinent. A base 42 is
fixed to a gghlggqlﬁ}()and the stand 18 is nounted on a | ower

‘i

7
\
<7

6 13 L 9

-—

10

C B A
T~ 1
Loy A —_— R
7 \ T
3 ¥ 3 F
o

: This is the replacement sheet

Date: 33 ..OCT 19%



surface of the base 42 so as to be rotatable about the vertical axis a
[err§ .**»The other structure is simlar to that of the first preferred
enbodi nent, so that the sanme parts as those of the first .preferred

enbodi nent are denoted by the sane refergfyg nuneral s and the doubl e

expl anation thereof will be omtted. Alsd4d this type where the stand
apparatus is set on the ceiling 41, the weight balance in each of at |east
two perpengikgular digections with respect to the vertical axis a [err] is
provi ded. S 9'5‘ '
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K Accordlngly, even when the vertical axis a [err| | sREdLAGHNYNT BHEATR <G

o3

+ during long-termuse of the stand apparatus, th=qg{ysqqguhnqggﬁpny&@qggkha(“
28 A
the stand 18 and the structure therebel ow may sp praneqs! - ﬁg&ﬁygjgghggpn4 .
i nstance the el ectromagnetic clutch (ferr] is df sg qﬁf H%gh&g _____ a:djm:f;
described the floor disposition type of stand a Qg%%%% *aﬁ g%qg ﬁﬁgﬁd““r
di sposition type of stand apparatus,SPEDEFICAREON T nven Ton rﬁa i

to a wall disposition type of stand appar at us in I%T]Ali‘}%h()%hEECEIDT.1..5".Au.ﬁ.1397 ]

STAND APPARATUS FOR MEDICAL OPTICAL EQUIPMENT

Technical Field

This invention relates to a stand apparatus for use in microsurgery,
capable of supporting an operating microscope and its associated equipment,
which are heavy objects, with uSe of a supporting linkage mechanism
utilizing a parallel linkage and balancing.the weight of these elements

with use of a counterweight to thereby keep the operéting microscope and

the like still in the air.

Background Art

A surgical operation such as a brain surgical operation and heart
surgical operation is performed with an affected part being observed by an
operator through an operating microscope. Accordingly, the operator
strains his/her nerve because of very minute operafion, and in many cases
puch time is spent for the operation. Such a long operating time will
undesirably cause an increase in physical and mental fatigues of both the
sub ject and the operator.

"A medical optical equipment such as an operating microscope plays a
very important role in suéh a high-level operation, and easiness of use of
the medical optical equipment directly follows a reduction in the operating
time. A conventional stand apparatus for permitting thé medical optical
equipment to be'easily used is shown in Figs. 10 and 11, for example (see
Japanese Patent Laid-open No. Sho 56-32110).

Refervxng to Fig. 10, reference numerals 1 and 2 denote a base and a

stand, respectively. The stand 2 is rotatable about a vertical axis a of
This is the replacement sheet
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’ stand'IB.is di sposed on a wall -of an operating room As described above, in

¢ “the-.stand apparatus for the nedical optical equipnment according to the

present invention, even when the nain parallel linkage is deforned to nove

-the nedical optical equipnent in the vegtical direction and/or the

.horizontal direction, the front |ink supporting the nmedical optical

eanlanentrotalkeptreﬂaMaye to theebaserdt antn @llegtromagnetilc cluteh C is provided
_hetween the stand 2 and the -base 1 to lock a rotational p031t10n of the
stand 2 relative to the base 1. The base 1 is provided on its lower
surface with casters 3 each havingia locking mechanism and a vertically
moving mechanism, thereby permitting the base 1 to be mbved on an upper
surface of a floor F and further permitting the base 1 to be locked at a
desired posi;ion and to be adjusted in levelness.

A first parallel linkage 4 is pivotally mounted through a fulcrum 5 to
an upper end portion of the stand 2. The first‘parallel linkage 4 iS
rotatable about the fulerum 5 in a frontward direction (a direction shown
by an arrow A) or in a rearward direction (a direction shown by an arrow B)
» and can be locked by an electromagnetic clutch (not shown) provided at

~the fulerum 5. "An upper end of the first parallel linkage 4 is formed by a
horizontal shaft 6, and a second parallel linkage 7 and a third parallel
linkage 8 are interlockingly mounted to the horizontal shaft_6. A front
end of the third parallel linkage 8 is formed by a front link 9 extended
downwardly, and an operating microscope 10 is mo;nted to a lower end of
Jthe front link 9.

The operating microscope 10 is located below an extension L of the
horizontal shdft 6. Accordingly, the operating microscope 10 itself
funétions as a kind of weight to form a balancing structure like a so-
called "yajirobei (balancing toy)", and the operating microscope 10 is
swingablé about an intersection 11 betweeh the extension L and the front
link 9, so that an operator can arbitrarily ehangé an observation angle of
the operating microscope 10 to obscrve an opened portion of the head of a
subject 12. Further, electromagnetic clutches (not .shown) provided at
joint shéfts 13 for joining the parallel linkage 7 to the horizontal shaft-

6, thereby locking the swing position of the operating mlCPO%QOpe 10 after
Thm|stheremacemen shee
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_T“iA#CondiLion. Accordingly, there is no danger that the front |ink may
., largely swing to strike against any persons near the stand apparat us.

. Thus, the stand apparatus of the presenf invention is desirable fromthe
“ . Vviewpoints -j= - :

éhanging the observation angle.

In such a conventional stéhd apparatus for a medical optical
equipment, however, the front link 9 is swung about the intersection 11 in
concert with thé change in the observation angle of the operating_
microscope 10 by the operator 14 as shown in Fig. 11. Accordingly, there
is a possibility that the front link 9 may strike against an assistant 15
present near ;he operator 14. Further, depending upon the observation-
-angle, the front link 9 may strike against the operator 14 himself/herself.
Thus, the operability of the stand apparatus is bad. Further, as the
front link 9 itself has not been perfectly sterilized, the touch of the
front link 9 with the operator 14 or the like is undesirable from a
sanitary view. Further, the location of the stand apparatus of this kind
is selected to an optimum position according to the content of the
operation to be performed. That is, while a specific position in the

| periphery of the subject 12 is selected by indication from the operator 14,
the work of moving the stand apparatus to the specific bosition and setting
it at this positidn is carried out by a person not taking part in the
eperation because of sanitary demand. After moving the stand apparatus to
the indicated position and then'locking it, this person must carry out
horizontal adjustment of the stand apparatus to make it perfectiy horizontal.
Thatnis, since the floor F of an operating room is not perfectly horizontal,
such horizontal adjustment is required. If the horizontal adjustment is
not carried out: the vertical axis a becomes inclined. As a result, at
the instance the electromagnetic ciutech C is disengaged, the stand 2 and
the structure thereabove possibly start largely rotating about the
vertical axis a . In this manner, ecvery time the position'of the stand
apparatus in the prior art is changed, the horizontal adjustmeht must be

carried out at the position after changed. Thus, the stand apparatus in
. This is the replacement sheet
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of ‘operability and sanitariness.. Furthernore, the weight bal ance of the
. stand and the structure thereabove in each of at |east two perpendicul ar
" directions with respect to a vertical axis of rotation of the stand is
- provided. Accordingly, even when the s#and is disposed on an inclined
:floor, the stand and the structure thereabove do not spontaneously rotate.
" As a resuhk, ptitori &rturngecessaryublesomy ity wind1&o0ri zont al adj ust nent of the

stand apparatus after
This invention has been achieved in view of the problems mentioned
above, and it is an object of the present invention to provide a stand
apparatus for a medical optical equipment which can prevent a link member

supporting the medical optical equipment from largely swinging during

operation of the equipment and eliminate the need of the horizontal

ad justment.

Disclosure of Invention

According to an aspect of the present invention, there is provided a
'stand apparatus for a medical optical equipment characterized in that:

a pair of parallel vertical links and a pair of parallel horizontal
links are combined to form a parallel linkage, and an intermediate portion
of one of the vertical links is pivotally supported through a fulcrum to &
stand disposed on a floor;

an upper one of the horizontal links of'the parallel linkage is
extended to form a supporting lfnk, and a substantially vertical front
iink is'pivotally'supported to the supporting link at a front end thereof,

| the medical optical equipment being supported to a lower end of the front
link;

- a joint shaft of the parallel linkage is set at a rear énd of the

supporting link, and a crank member having a horizontal fulcrum lying on a

horizohtal line on which the joint shaft lie# and a vertical fulecrum lying

on a vertical line on which the joint shaft lies is supported to the joint

_ shaft, the horizontal fulerum of the crank member and a portion of the

stand being connected together py a vertical.sublink parallel to the one

vertical link of the parallel linkage and having a length equal fo that

between the.joint shaft of the one vertical link and the fulerum of the

This .is the replacement sheet
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- moving the stand apparatus fromonée place to another, thereby greatly
- . sinmplifying the handling of the stand apparatus. Industrial Applicability
.. As described above, in the stand apparatus for the nedical optical
equi pnent according to the present inverion, even when the nain parall el
| i nkage is defornmed to nove the nedical optical equipnent in the vertical

+ directi opapedr | {iagRYT tHeOREREi clll F Ak @M oft Bife for@mt menbér [nApergartgon ot
the front link being connected together by a horizontal sublink parallel to
the parallel linkage supporting link and having a length equal to that of
the supporting link; and

a counterweight is provided below the parallel linkage to
counterbalance a weight applied in a lowering direction of the parallel

'linkage about“the fulérum and therchby keep the medical optical equipment
still in a floating in the aif.

Accordingly, even when the parallel linkage is deformed to move the

~medical optical equipment in the veirtical direction and/or the horizontal
direction; the front link supporting the medical optical equipment is kept
always in a substantially vertipal éondition. Thus, there is no-
possibility that the front link may largely swing to strike against any
persons in the periphery thereof, so that the stand apparatus is desirable
from the viewpoints of operahility and sanitariness.

According to another aspect of the present ipvehtion, a supporting
.parallel linkage unit having vertical links is provided at a lower end of
the front link, and the medical optical equipment is supported to a
lowermost horizontal link of the supporting parallel linkage unit.

With thig structure that the medical optical equipment is mounted
throﬁgh the supporting parallel linkgge unit to the lower end of the front
link, the direction of the medical oﬁtical equipment can be changed even in
the substantially vertical condition of the front link by deforming the
supporting parallel linkage unit.

According to still another aspcct of the present invention, the stand
is rotatably mounted on a base disposed on the floor so as to be rotatable
about a substantially vertical axis.of rotatibn, and a weight of the stand

. and a structure thereabove is balanced with respect to the substantially
: This is the replacemant sheoet
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nedrcaf‘optical equi pment is always kept in the substantially vertical
_condi‘tion. Accordingly, there is no possibility that the front |ink may

| argely swing to strike against any persons near the stand apparatus. Thus,
t he stand apparatus of the present inveftion is desirable for retention of
the nedical optical equipment that is required to ensure high operability
and sani varyiadnaxid ihneach opeataieast twaperpendicular directions.

With this structure that the weight of the stand and the structure
thereabove is balanced with respect to the vertical axis in each of at
least two perpendicular directions, there is no possibility that the stand
and the structure thereabove may spontaneously rotate even when the stand
'is disposed on an inclined flobr. Accordingly, it is unnecessary to carry
‘out horizontal adjustment of the stand apparatus after moving it from one
place to another, thereby greatly simplifying the handling of the stand
apparatus. '

According to still another aspect of the présent.invention. the
intermediate portion of the one vertical link of the parallel linkage is
pivotally supported through the fulcrum to the stand disposed on a wall of
a room. As the stand is disposed on the wall of the room, a floor space
can be widely utilized.

. According to still énother aspect of the present invention, the
intermediate portion of the one vertical link of the parallel linkage ié
pivotally supﬁorted through the fulcrum. to the stand disposed on a ceiling;
'a lower end of the horizontal links of the parallel iinkage is extended to
form the supporting link; and the counterweight is proVided above the
parallel linkage. Also in this structure, a floor space can he widely
utilfzed as similar to the wall disposition type mentioned above.

It is to be noted that the parallelism to the vertical link or the
horizontal link in the description'mentioned above and below means the
parallelism to a phantom straight line of the vertical link or the
horizontal link. For example, when the vertical link or the horizontal
iink is partially curved, the_parailelism to the vertical link or the

horizontal link means the parallelism to a straight line connecting

opposxte ends. of each link (or a stranght line connecting one end of each

This is the xvpiaceme ggrt
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CLALMS 1. A stand apparatus for-a nedical optical equipnent characterized
Jdn that: a pair of parallel vertical Iinks and a pair of parallel

hori zontal links are conbined to forma parallel |inkage, and an
_internediate portion 7.

link to the fulcrum). Accordingly, the length of the vertical link or the

horizontal link means the length of such a straight line.

Brief Description of Drawings

Fig. 1 is a side view of a stand apparatus for a medical optical
equipment according to a first preferred embodiment of the present

invention;

Fig. 2 is a side view similar to Fig. 1, showiqg a condition where the
medical optical equipment is raised;

Fig. 3 is a side view similar to Fig. 1, showing a condition where the
medical obtical equipment is lowered;

Fig. 4 is a side view similar to Fig. 1, showing a condition where the
medical optical equipment is horizontally moved away from a stand;

Fig. 5 is an enlarged side view of a supporting parallel linkage unit;

. Fig. 6 is an enlarged side view similar to Fig. 5, showing a condition
where the supporting parallel linkage unit is deformed,

Fig. 7 is a schematic view illustrating a balancihg structure with
“respect to a vertical axis of rotation as viewed in side elevation of the
stand apparatus;

Fig. 8 is a schematic view illustrating a balancing structure with

respect to the vertical axis of rotation as viewed in front elevation of

the stand apparatus;

Fig. 9 is a side view of a stand apparatus for a medical optical
equipment according to a second preferred embodiment of the present
invention;

Fig. 10 is a side view of a stand apparatus for a medical optical
equipment in the prior art; and

Fig. 11--is a schematic view illustrating a deformed condition of a
This is the replacement sheet

ffvﬁ‘iﬂﬂ?zgg?

Date:



*of 'one of.said vertical links is pivotally supported through a fulcrumto a
~stand di sposed on a floor; an upper one of said horizontal |inks of said
“parallel linkage is extended to forma supporting link, and a substantially
vertical front link is pivotally suppor Bed to said supporting link at a

om0 kgt JF TS eaRl apbita SI WRHS o BN Go5uPPOT o0 Lo

Best Mode for Carrying.Out the Invention

There will now be deéeribed some preferred embodiments of the present
invention with reference to the drawings.

Figs. 1 to ﬁ show a first preferred embodiment of the present invention.
Reference numefal 16 denotes a base. The base 16 is provided on its lower
surface with casters 17 each having a locking mechanism. The casters 17
allow the base 16 to be moved on a floor F. A stand 18 substantially U-
shaped in side elevation is mounted on the base 16. The stand 18 is
rotatable about a vertical axis a , of rotation. An electromagnetic clutch
C. is provided on the vertical axis a . to stop rotation of the stand 18_
and lock a rotational position of the stand 18.

_ A fulerum 19 is set at a front end of an upper portion of the stand
18, _.and a parallel linkage 20 is supported to the fulerum 19. The
parallel linkage 20 is composed of a pair of or two parallel vertical links
21 and 22 and a pair of or two parallel horizontal iinks 23 and 24. These
Einks 21 to 24 are pivotally joined'together at their opposite ends by
four joint shafts 8. to B4. A lower intermediate portion of the front
vertical link 21 of the parallel linkage 20 is pivotally Supported to the
fulcfum 19. An electromagnetic clutch C: is provided on the fulerum 19 to
lock a pivotal position of the vertical link 21 (i.e., a deformed
condition of the parallel linkage 20). The front vertical link 21
supported to the rotational axis 19 is curved rearward to have such a
structure as not to interfere with an operator. A lever 25 is fixed to a
lower end of the rear vertical link 22 so as to interlock integrally
therewith, and a first counterweight W, is mounted on a lower end of the

lever 25. Further, a second counterweight W. is mounted on a rear end of
L This is the replacement shest
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“a p.oint shaft of said parallel linkage is set at a rear end of said
~..supporting link, and a crank nenber having a horizontal fulcrumlying on a
“horizontal line on which said joint shaft lies and a vertical fulcrumlying
ion a vertical line on which said jointﬁ?haft lies is supported to said
. joint shaft, said horizontal fulcrumof said crank menber and a portion of
~ isai d standhbeiongrasorieontd toge@er by a vertical sublink parallel to said
. one vertical link of said parallel |inkage and having a length equal to

A supporting link 26 extends frontward from a front end of the upper
, horizontal link 23 bf the parallel linkage 20 in an integral manner, and a
vertical front link 27 is pivotally mounted through a joint shafts: to a
front end of the supporting link 26. The supporting link 26 is curved
upward to have such a structure as not to interfere with the head of the

- operator.

As also shown in Figs. 5 and 6, a supporting parallel linkage unit 30
consisting of two parallel linkages 28 and 29 intérlockingleach other is
provided below the front link 27 so as to be rotatable about a vertical
axis a . of rotation. An electromagnetic cluteh Cs is provided on the
vertical axis a : at an upper or baSe end of the supporting parallel
linkage unit 30 to lock rotation of the suppofting paralle! linkage unit
30 about the vertical axis a .. An operating microscope (medical optical
equipment) 33 is mounted through an electromagnetic clutch C, to a
lowermost horizontal link 30a of the supporting parallel linkage unit 30 so
‘as to be rotatable about an axisa » of rotation. ~One of two vertical links
32_of the supporting parallel linkage unit 30 on the near side of. the
operating microscope 33 is so curved as to retract from the operating
microscope 33, thereby preventing interference with the operator. In this
mannér, the supporting parallel linkage unit 30 is cranked in shape as a
whole, so that a center 33a of the operating microscope 33 supported by the
supporting parallel linkage unit 30 is positioned just under the front link
27 (i.e., on the vertical axisa :). The operating microscope 33 is adapted
to be moved for adjustment along the axes a . and a s and along an axis
containing the centér 33a and ektending in a direction perpendicular to the
plane of the sheet of Figs. § and.ﬁ by means of a sliding mechanism not

shown. Accordingly, the center 33a can be set on the axesa : and a s by

This is the replacement sheet
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‘the.linear distance between sai.d jdint shaft of said one vertical |ink and
said-ful crumof said parallel linkage, said vertical fulcrumof said crank
. menber and a portion of said:front |ink being connected together by a
- horizontal sublink parallel to said supgdtting |ink and having a length
. equal .to that of said supporting link; and a counterwei ght is provided

- bel ow Sailﬁiliﬂerﬂuﬁhd%jhﬁkl mle@hILEM €7 PRl 3Reeica MAIiARS IR eHe | Suppdrting
| owering direction of said parall el
parallel linkage unit 30 are kept always parallel to the front link 27, and
the horizontal link 31 only is changed in angle to thereby change an
hobsepvation angle of the operating microscope 33. A vertically deformed
condition of the supporting parallel linkage unit 30 can be locked by an
electromagnetic clutch Cs. |
An L-shaped crank member 34 is supported to the joint shaft B8, at a
rear or base end of the supporting link 26. On the crank member 34 are
set a horizontal fulcrum B8 lying on a horizontaf line L., on which the
joint shaftg . lies and a vertical fulcrum B 7 lying on a vertical line L.
on which the joint shaft 8. lies. Further, a joint shaft 8. is providéd
dn the_stand 18 at a position lying on a vertical liné L: on which the
fulerum 19 lies. The horizontal fulcrum B¢ and the joint shaft B . are
connected together by a vertical sublink 37 parallel to the vertical link
21 and having the same length as that of a sfraight line exteﬁding between
the fulcrum 19 and the joint shaft 8,. On the other hand, the vertical
fulerum B : on the crank member 34 and a joint shaftB . provided on the
front link 27 at an upper end portion thereof are connected together by a
horizontal sublink 38 parallel to the Supporting iink 26 and having the
same length as that of the supporting link 26 (i.e., the length of a
strafght line extending between the joint shaft 8. énd the joint shaft
8s). Accordingly, in view of a mechanism, the fulcrum 19, the joint shaft
B ., the joint shaft B85, and the joint shaft B8 form a "parallel
linkage", whereas the joint shaft B8 ,, the joint shaft 8 s, the joint
shaft B8, and the joint shaft 8. form another "parallel linkage".
The stand apparatus according fo this preferred embodiment has not
only the above-mentioned mechanical feature but also the following feature

in view of weight balance. That is, as shown in Figs. 7 and 8, the stand
.Thiié' is the replacement sheet

Dae: ! 5_ AUG 1997



 fLinKagéfabout--said ful crum and. t hereby keep said nedi cal optical equi pnment

~still*in a floating condition. 2. A stand apparatus for a nedical optical
. ‘equi pment according to Claim 1, wherein ?1support|ng paral l el |inkage unit

"haV|ng vertical 1inks

apparatus as a whole is designed and adjusted so that a left-hand weight X
and a left-hand weight Y with respect to the vertical axisa . are equalized
as viewed bhoth in a side elevation (Fig. 7) and in a front elevation (Fig.
8). Thus, the weight balance of the stand apparatus as a whole is ensured
with respect to the vertical axis a . in each of two perpendicular
directions. Accordingly, even when the electromagnetic cluteh C; is
disengaged in a condition where thc stand apparatus is set on the floor F
that is inclined, there is no possibility that the stand 18 and the
structure thereabove may spontaneousﬁy rotate about the vertical axis a..

This is due to the same mechanical function as that in assuming a "
cylinder" freely rotatable about the vertical axis a . wherein even when

the "cylinder” is set on an inclined surface, the "eylinder" does not

spdntaneously rotate. Accordingly, after moving the stand apparatus from

one place to another, it is unnecessary to carry out any troublesome
horizontal adjustment of the stand apparatus at the new place.. .
The mechanical operation of tho stand apparatus mentioned above will
now he described.
- The moSt characteristic point in the mechanical operation of the stand
apparatus is that the crank membcr 34 does not rotate. That is, the
horizontal fulcrum B8 . always lies on the horizontal line L. passfng the
joinf shaft 8., and the vertical fulerum 8 - always lies on the vertical
line L. passing the joint shaft 8,. Accordihgly, when the suppdrting link
26 is raised or lowered to thereby raise or lower the operating microscope
33 as shown in Fig. 2 or 3, the joint shaft B . and the vertical fulerum
8 : remains still, so that the front link 27 as the link opposite to a
paballel linkage 40 formed between the joint shaft 8. and the vertical

fulerum B8 : in the parallel Iinkage is kept always in the vertical

condition.
This is the replacement sheet
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“isiprovided at a lower end of said front link, and said nedical optical
~_equipnent is supported to a l'owernost horizontal |ink of said supporting
"parallel linkage unit. 3. A stand apparatus for a medical optical equipnent
* according to Caim1 or 2, wherein saistand is rotatably nounted on a
base -di sposed on said floor so as to be rotatable about a substantiall¥-
vertical axis F4rthgrat HBen e maifePaneligl Jdinkageadd bhorafadedugbout the

"t hereabove is bal anced : -
fulcrum 19 to thereby move the operating microscope 33 in a frontward
direction (Fig. 4) or in a rearward direction, the crank member 34 remains
still, so that the front link 27 is kept always in the vertical direction.
In this manner, the front link 27 is kept always in the vertical condition
regardless of vertical and horizontal movements of the'operating
microscope 33. Therefore, there iz no possibility that the front link 27
may interfere with the operator or the like during operation of the stand
apparatus.

In changing the observation ahgle of the operating microscope 33, the
supporting parallel linkage unit 30 supported under the front link 27 is
rotated about the vertical axis a . or is deformed to thereby set a desired
angle. Also in this case, the vertical links 32 of the supporting parallel
linkage unit 30 are kept always in the vertical'condition, thereby
preventing interference with the operator or the like.

Additionally, in raising or lowering the supporting link 26 (Fig. 2 or
3) or in horizontally moving the supporting link 26 away from the stand 18
{Fig. 4), the total weight of the parts supported at the fulcrum 19
inclusive of the parallel linkage 20, the supporting link 26, the
'supporting parallel linkage unit 30, and the operating microscope 33, are
counferbalanced by the first counterweight W; and the secoﬁd counterweight
W.. Accordingly, even when the electromagnetic clutch C: is disengaged to
permit the operating microscope 33 to be moved by the hand of the operator
or the like, and the operating microscope 33 is frced from the hand at any
position aftér moved, the operating microscope 33 is kepf stopped at this
position. Particularly in horizontally moving the operating microscope 33
away from the stand 18 (Fig. 4),.the first counterweight W, is moved

opposite to the operating microscope 33 by the lever 25 pivoted integrally
This is the reptacement sheet
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T with réspect to said substantially vertical axis in each of at |east two
perpendi.cul ar directions. 4. A stand-apparatus for a nedical optical
“equi prent according to Claim1 or 2, wherein said internediate portion of
said one vertical link of said parélle@q i nkage is pivotally supported
through said fulcrumto said stand di sposed on a wall of a room 5. A stand
appar at uswWidy the editéeal dpok 22, Eharepyeefifegtingr nelighie weight balance.
Fig. 9 shows a second preferrcd emhodiment of the present invention.
While the first preferred embodiment mentioned above is a floor
disposition type of stand apparatus, the second preferred embodiment is a
ceiling disposition ;ype of stand apparatus. That is, the parallel
linkage 20 and the structure'therebelow in the second preferred embodiment
are vertically inverted from the structure of the first preferred embodiment.
A base 42 is fixed to a éeiling 41, and the stand 18 is mounted on a lower
surface of the'base 42 so as to be rotatable about the vertical aXis a;.
The other structure is similar to that of the first preferred embodiment,
so that the same parts as those of the first preferred embodiment are
denoted by the same reference numerals and the double explanation thereof
will be omitted. Also in this type where the stand apparatus is set on the
ceiling 41, the weight balance in each of at least two perpendicular
directions with respect to the vertical axis a : is provided.
Accordingly, even when the vertical axis a . is slightly inclined during-
long-term use of the stand apparatus, there is no.inconvenience that the
stand 18 and. the structure therebclow may spontaneously rotate at the
instance the electromagnetic clutch C, is disengaged.
Having thus described the floor disposition type of stand apparatus
_and fhe ceiling disposition type of stand apparatus, the present invention
may he applied to a wall disposition type of stand apparatus in which the
stand 18 is disposed on a wall' of an operating room.
As described above, in the stand apparatus for the medical optical
equipment according to the present invention, even.when the main parallél
linkage is deformed to move the medical optical equipment in the vertical

direction and/or the horizontal dircetion, the front link supporting the

medical optieal equipment is kept always in the substantially vertical

This is the replacement sheet
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“Caimil.or 2, wherein said intérnediate portion of said one vertical link
of said parallel linkage is pivotally supported through said fulcrumto
"said stand di sposed on a cei-ling; a |0Wf end of said horizontal |inks of
said parallel linkage is extended to form said supporting |ink; and said

countermei%hé,Ls provideg,aqove sai d_parall el Iinkageu
condition. Accordingly, there is no danger that the front link may largely
swing to strike against any persons near the stand apparatus. Thus, the
stand apparatus of the present invention is desirable from the viewpoints

of operability and sanitariness.

Fﬁrthermore, the weight balance of the stand and the structure
thereabove in each of at least two perpendicular directions with respect to :
a vertical axis of rotation of the stand is provided. Accordingly, even-
when the stand is disposed on an inclined floor, the stand and the
structure thereabove do not spontaneously rotate. As a result, it is
unnecessary to carry out horizontal ad justment of the stand apparatus after
moving the stand apparatus from one place to another, thereby greatly

simplifying the handling of the stand apparatus.

Industrial Applicability

. As dgscribed above, in the stand apparatus for the medical optical
equipment according to the present invention, even when the main parallel
linkage is deformed to move the medical optical equipment in the vertical
direction and/or the horizontal dircction, the front link supporting the
medical optical equipment is always kept in the substantially vertical
condition. Accordingly, there is no possibility that the front link may
largély swing to strike against any persons near the stand apparatus. Thus,
the stand apparatus of the present invention is desirable for retention of
the medical optical equipﬁent'that is required to ensure high operability

and sanitary control in an operating room.
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CLAIMS

1. A stand apparatus for a medical optical equipment characteriied in
that: |

a pair of parallel vertical links and a pair of parallel horizontal
links are combined to form a parallel linkage, and an intermediate portion
of one of said vertiéal links is pivotally supported through a fulerum to a
stand disposed on a floor;

an upper one of said horizontal links of said parallel linkage is
extended to form a supporting link, and a'substantially vertical front
link is pivotally supported to said supporting link at a front end thereof,
said medical optical equipment being supported to a lower end of said front
link;

a joint shaft of said parallel linkage is set at a rear end_of said
supporting link, and a crank member having a horizontal fulerum lying on a
horizontal line on which said joint shaft lies and a vertical fulecrum lying
on a vertical line on which said joint shaft lies is supported to said
Joint shaft, said horizontal fulerum of said crank member and a portion of
said stand being connected together by a vertical sublink parallel to said
one vertxcal link of said parallel linkage and having a length equal to
the l;near distance between said joint shaft of said one vertical link and
said fulcrum of said parallel linkage, said vertical fulcrum of said erank
member and a portion of said front link being connected together by a
horizontal sublink parallel to said sﬂpporfing link and having a length
equal to that of said supporting link; and -

a counterweight is provided below said parallel linkage to
counterbalance a weight appliéd in. a lowering direction of said parailel

linkage about-said fulcrum and thereby keep said medical optical equipment
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still in a floating condition.

2. A stand apﬁéfatus for a medical optical equipment according to
Claim 1, wherein a supporting parallel linkage unit having vertical links
is provided at a lower end of said front link, and said medical optical
equipment is supported to a lowermost horizontal link of said supporting
parallel linkage unit.

3; A stand apparatus for a medical optical equipment according to
Claim 1 or 2, wherein said stand is rotatably mounted on a base disposed on
said floor so as to be rotatable about a substantially vertical axis of
rotation, and a weight of said stand and a structure thereabove is balanced
with respect to said substantially vertical axis in each of at least two
perpendicular directions.

4. A stand apparatus for a medical optical equipment according to
Claim 1 or 2, wherein said intermediate portion of said one vertical link
of said.paraliel linkage is pivotally supported through said fulecrum to
said stand disposed on a wall of a room.

5. A stand apparatus for a medical optical equipment according to
Claim 1 or 2, wherein said intermediate portion of said one vertical link
of said parallel linkage is pivotally supported through said fulerum to
said stand disposed on a ceiling; a lower end of said.horizontal links of
said'barallel linkage is extended to form said supporting link; and said

counterweight is provided above said parallel linkage.
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ABSTRACT

STAND APPARATUS FOR MEDICAL OPTICAL EQUIPMENT

A crank member 34 is supported to a joint shaft Bl,, and a horizontal
fulerum 8 s on the crank member 34 and a portion 8. of a stand 18 are
connected together by a vertical sublink 37, whereas a vertical fulcrum 8.
on the crank member 34 and a portion B, of a front link 27 are connected
together by a horizontal sublink 38. Accbrdinély, the front link 27
supporting a medical optical equipment 33 is always kept in a sﬁbstantially
ventidal condition. .- As a result, there is no danger that the front link.27
may largely swing to strike against any persons in the periphery thereof,

thus provid}ng a stand apparatus desirable from the viewpoints of
operability and sanitariness.

Figure 1
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