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This invention relates to a stand in which heavy medical optical devices such
as operating microscope and its auxiliary devices are supported with a
retaining link mechanism utilizing a parallel link and are balanced with a
counterﬁeight, and abhove described operating microscope etc. can'be retained

or kept at the desired spatial positions during microsurgery.

| Description of Prior Art

"~ In the fields of encephalotomy and cardiosurgery, a technique of so-called
_'miérosurgery is employed, in which surgeries are pebformed under observation
of the focuées using operating microscopes as "medical optical devices".
Various types of stand apparatuses, for retaining heavy operating microscope
and its auxiliary devices at any.desired sp#tial pbsitions, to be utilized in
such microsurgeries ha§e been proposed (e.g. Japanese Patent Publication
before Examination No. 32110/1981).. These stands generally are of a balancing
Structure, in which a retaining link mechanisn employing a parallel link is
| pivotélly (tiltably)'supported at an intermediary portion on a frame, and an
operating microscope is supported at one end portion of the retaining link
mechanism with a counterweight for countervailing the weight of the operating
microscope being supported on the other end portion of the retaining 1ink

mechanism relative to the pivot thereof.

As a position where the bhalancing type Stgng is set up, an optimum position in
"~ an operating room is selected depending on‘the content of the surgery to be

carried out, and balance is adjusied at the selected position. In other
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Vérioué types of stand apparatuses, for retaining heavy operating
m troscope and its auxiliary devices at any desired spatial positions, to
be-utilized in such m crosurgeries have been proposed (e.g. Japanese Patent
"Publication before Exam nation No. 32110/ 1981). These stands generally are
of a bal aowdsn gwtritl e UtheuopLimum podi tdbn arowndaitie operating takleabs speeifibdbyng a
parallel link is pivotally (tiltably) supported at an internediary portion
on a fradectangrior dpesutgeny, niher dectwrehimseddpporined stierd bizeshdegion,i sa of
the retaining link mechanismw th a counterweight for countervailing the
wei ght ofthabemepieigatthags tamd docdpe pes i onupposetdipori st barpidkrowdndypant i on
of the retaining link mechanismrelative to the pivot thereof.
assistant such as a nurse who does not participate in the surgery. Since
ahxiliary devices such‘as a side microscope for assistant doctors and a video
camera are attached to the operating microscope, the position of the
countefweight is changed corresponding to the weight of these devices to
adjust the entire balance_of the stand so that the operating microscopes with

auxiliary devices and a counterweight are well balanced.

However, moving such heavy counterweight is a tremendous task and is also
dangerous for the nurse who is in most cases'a woman. Further, the balance
adjusting operation takes too much time to be advantageously rendered for

emergent surgery ahd the like. .

What is most serious in the prior art stand'is that the balance adjustment
between the operating microscope and the counterweight is very difficult due
to the structure of the stand itself. More specifically, in_order to stop the
operating microscopé and the auxiliary devices at the desired spatial
positions, the opebating microscope must be perfectly balanced in the
horizontal and vertical directions. However, the prior art stand does not
always have a structure which facilitates secured balance adjustment in the
horizontal and verfical diréctions in accordance with the weight on the
operating microscope side which changes depending on the presence or absence

of various auxiliary devices.

This invention has béen accomplisheh noting such prior art technique and is
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As a pdéitiOn where the bal ancing type stand is set up, an optinmm position
in*tan operating roomis selected depending on the content of the surgery to
be carried out, and bal ance ‘is adjusted at ‘the selected position. In other
words, while the opti mum position around the operating table is specified
by a doctd:ilre@tredoto poowide gersyand fer dptical deviees which emabdes teasy land esbcamyi on,
so that noving the stand to the position to set up is carried out by an
assi st anthadante arl jas tmerse inhacabrdanceoiwi phrthec wpight ichangee onutise roperst inge

microscope side.-

Disclosure of the Invention

In the stand for optical devices according to the present invention, the
intérmédiary portion of the retaining link mechanism essentially consisting
of fifst and second parailel_links which interlock each other is supported at
a rbtational fulcrum of a frame, a part of the above described first parallel
link is laterally extehdéd.to_form a supporting arm at which extremity
medical optical device and/or its auxiliary devices are retained, a connecting
point which is farthest from the rotational fulcrum of the above described
second parallel link is positioned on a straight line eonhecting the extremity
of the supporting arm and the rotational fulcrum, a counterweight is prqvided
at the connecting pbint, and the length of the second parallel link is
retractable both vertiqally and laterally so that the counterweight is

- moveable on the above described straight line.

The counterweight which is moveable on the Straight line connecting the
extremity of the supporting arm and the rotational fulcrum enables easy and
secured balance adjustment'of the weight of the above described operating
microscope side both in horizontal and vertical directions'by the movement of
the counterweight along:the straight line even when the weight of the
operating microscope side changes because of the presence or absence of the

auxiliary devices.

Alternatively, a displacement deteciing'means which detects unbalace of the
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auxiliéry devi ces such as a side microscope for assistant doctors and a
video canera are attached to the operating m croscope, the position of the
count erwei ght is changed corresponding to the wei ght of these devices to
adjust the entire bal ance of the stand so that the operating m croscopes

wi t h auxirietatningeVinemeghanissic may tiser peovgidedaat avpalkt bofl aheerktaininy drink |
nmovi ng such heavy counterweight is a trenendous task and is al so dangerous -

for the mechkenishso shat the dountereightweambe koved manual hye ihateaposeadp Lthei Ng
operation takes too much tine to.be advantageously rendered for energent

surgery aigndlnerdm kite dV¥pliacementoddtestingameans.n the prior art stand is that
t he bal ance adj ust nent
Furthermore, a drive means which moves the counterweight by means of a.motor
may be provided to coﬁtrol the drive means in response to the signal from the
displaéement detecting means, thereby the counterweight can be autdmatically
moved to positions where the counterweight and thé operating microscope side

are balanced.

Brief Description of the Drawings

Fig. 1 is an entire side view showing'a'stand for optical devices according to

this invention;

Fig. 2 shows a pinion and moving bevel teeth;

‘Fig. 3 shows a universal joint;

Fig. 4 is a schematic view showing a stand in which both the vertical length
of a second parallel link and the lateral length of a weight-retaining arm
are in a retracted state; |

Fig. 5 is a schematic view showing a stand in which both the vertical length
of the second parallel link and the lateral length of the weight-retaining

arm are in a extended state;

Fig. 6 is a schematic view showing a vertical displacement in the stand in
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betmeen the operating mcroscope and the counterweight is very difficult
dug to the structure of the stand itself. Mre specifically, in order to
stop the operating m croscope and the auxiliary devices at the desired-
spatial positions, the operating mcroscope nmust be perfectly bal anced in
the hori Fogpt 46 and vertical directions. However, the prior art stand does
not al ways have a structure which facilitates secured bal ance adjustnent in
the horizontal and vertical directions in accordance with the weight on the
operati ng nicroscope si de whi ch changes dependi ng on the presence or
absence &igydr i®us sehematiamedshoeg a‘lhurszont‘aérdusol\aaemsnbaantlmssbmﬂ iiBhed
noting such prior art technlque and |s

Fig. 4,

Fig. 8 is a schematic view showing vertical and horizontal displacement in the

stand in Fig. 4;
Fig. 9 is a perspective view showing a displacement detecting means.
Fig. 10 is a side view showing a detection lever which is shifted to one side;

Fig. 11 is a sidé view showing a detection lever which is shifted to the other

side;

Fig. 12 is a cross-sectional view showing an electromagnetic clutch is in an

gnlocked state; and

Fig. 13 is a cross-sectional view showing an electromagnetic clutch is in a

locked state.

Best Mode for Catrying out the Invention

A preferred embodiment of this invention will be described below referring to
the attached drawings. It should be noted here that the following description
is made assuming that the arrow A and the arrow B shown in Fig. 1 mean the

front side and the rear side, respectively.
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Sigireéted to providé a stand for optical devices which enabl es easy and
setured bal ance adjustnment in accordance with the wei ght change on the
operating m croscope side. Disclosure of the Invention In the stand for
optical devices according to the present invention,:the internediary
portion dhetstand etceording to rthe rpreflered nenbod twent ad f ﬁhecnnwestnonghas a basic
structure wherein a retalnlng-llnk mechanism 4 essentially consisting of a
first parallel link 2 and a second parallel link 3 is supported at a part
(intermediary portidn 4a) on a rotational fulcrum S on a frame 1, and an
operating microséope 5 and other devices are supported at one end portion
(connecting point 8:) of a supporting arm 9 which is an extended portion of
the first parallel link 2, while a counterweight W, is provided on the
connecting point .B} of the second parallel link 3 positioned on a straight

line X.

The base affixed with the reference number 5 has on the bottom a plurality of
casters 6 with locking mechanisms, thus the entire stand is allowed to run on
the floor. .A frame 1 having a substantially rectangular U-shaped side profile
is mounted on the basé 5. The frame 1 is designed to be pivotable on the
vertical axisa, and also to be unpivotably locked by an electromagnetic

~ clutch C, provided on the axisq:.

A first parallel link 2 is pivotably supported on the rotational fulcrum S
aésumed on the upper front end side of the frame 1. The first parallel link
2 is formed by combining a pair of first parallel vertical arms 7a,7b and a
pair of first parallel horizontal arms 8a,8b. The front first vertical arm 7a
of the first parallel link 2 is supported at the intermediary portion 4a on
the rotational fulcrum S, as described above. An electromagnetic clutch C.
is provided on the rotational fulerum S, so that the front first vertieal.arm
7a can be locked at a desired pivoted position (i.e. the displaced state of
the first horizontal link 2). The upper portion of the front first vertical

arm 7a supported on the rotational axis S is bulged backward so0 as not to
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of first and second parallel links which interlock each other is supported
at*a rotational fulcrumof a frane, a part of the above described first
parallel link is-laterally extended to forma supporting arm at which
extrem ty medical optical device and/or its auxiliary devices are retained,
“a connectinterfers witwtheboidy dfaa tdoetar fhm perforns dhatdusgerty.f ul crum of the
above described second parallel link is positioned on a straight |ine
connecting the extremty of the supporting armand the rotational fulcrum
a counterwei ght is provided at the connecting point, and the length of the
second. p&haluppér Ifirdd herizentadcambBa dfothe ¢irsti paval lelabink 2textendsy fexwardat
the counterwei ght is noveable on the above described straight |ine.

to form a supporting arm 9 integrally therewith, and a vertical front arm 10

is pivotably attached to the connecting point B, at the front end portion

thereof. The supporting arm 9 is also bulged upward so as not to interfere

with the head of the doctor.

A supporting parallel link 11 consisting of two parallel links which interlock
with each othef is provided below the front arm 10 to be pivotable on the
'vertical'axiscxz. An electromagnetic clutech Cs is provided at the upper end
of the supporting parallel link 11, and an operating microscope (medical
optical device) W, which is pivotable on the axisa ; is attached via another
electromagnetic cluteh C, to.the lowermost portion of the supporting parallel
link 11. The supporting parallel link 11 as a whole presents a curved shape,
so that the doctor can operate the operating microscope W easily. The view
angle of the operating_microscope W, can be changed by transforming the
supporting parallel link 11. Incidentally, the trensformed state of the
supporting parallel link 11 can.be locked by en electromagnetic clutch Cs. "
Auxiliary devices" such as a side Microscope W. for assistant doctors and a
video camera Ws for recording are attached to the operating_microscope Wi.
The weight on the operating microscope (W.) side changes by attaching or

detaching these auxiliary devices.

A bell crank 12 is pivotably sdpported on the'COnnecting point 8; which is the
origin of'the supporting arm 9, and the rear end portion 12a of the bell

crank 12 is connected via a vertical subarm 13 to the connecting pointﬁ;. of
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The count erwei ght which is noveabl e on the straight |ine connecting the
extrenmity of the supporting armand the rotational ful crum enabl es easy and
secured bal ance adjustnent of the weight of the above described operating
m croscope side both in horizontal and vertical directions by the novenent
of the cothet £ramei hiwhal@the tuppestendi 12 of i the kaldncranknl2 e eamngétedovia lae
operating mcroscope side changes because of the presence or absence of the
auxi | i ar yhordgonted . subarer httiov the upperiiend| pordiemt10deof dhenfroméagmm 1A cHn
detects unbal ace of the

other words, on the connecting point B ; which is the origin of the

supporting arm 9 is supported the bell crank 12, having the rear end portion

12a on the horizontal line including the connecting point B s and the upper

end portion 12b on the perpendicular line including the connecting point 833

the rear end portion 12a of the hell crank 12 and the connecting point 8, of

the frame 1 are connected by the vertical subarm 13, which is parallel with

the front first vertical arm 7a and has a length which is equal to the linear

distance from the connecting point 3 ; of the front first vertical arm 7a to

the rotational fulcrum S; and the upper end portion 12b.of the bell crank 12

and the upper end poftion 10a of the front link 10 are connected by the

horizontal subarm 14 which is parallel with the supporting arm 9 and has a

length which is equal to that of the supporting arm 9.

With the aid of the vertical subarm 13 and the horizontal subarm 14
additionally provided, a "parallel link" is fprmed by the rotational fulcrum S
éo connecting point B; = rear end portion 12a = connecting point B.; while
~ another “parallel link" is formed by the connecting point 8; = connecting
point 8; = uppef end portion 10a<= upper“end portion 12b. Accordingly,
since the bell crank iz_cannot be turned no matter how the first parallel link
2 is transformed, the front arm 10 is constantly maintained in the vertical
posture, and consequehtly the éxis Qs Of the supporting parallel link 11 is

prevented from tilting to maintain constantly the vertical posture.

Next, there provided helow the first-harallel link 2 the second parallel link

3 which deforms interlockedly with the first parallel link 2. The second
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4:retafning | i nk mechani sm may be provided at a part of the retaining link
mechani sm so that the counterwei ght can be noved manually in response to
the signal fromthe displacenent detecting neans. Furthernore, a drive
means whi ch noves the counterwei ght by nmeans of a notor nmay be provided to
control tpacalhel vEinkedreomprises suonppert secohé hor jzontal rapm 1lacasiifophad wirtna
detecting nmeans, thereby the counterwei ght can be automatically noved to
posi t i ondoutreférsthaorirontal wendih bacivardly extandedn@ howerosecond hordeontad
bal anced.
arm 17b as parallel and equal. in length with the upper second horizontal arm
17a, a front second vertical arm 16a as formed with a rear first vertical arm
7b downwardly extended, and a rear second verticai arm 16b as parallel and
equal in length with the front second vertical arm 16a. The arms 16a, 16b,
17a, and 17b which form the second parallel link 3, individually have therein
an expandable structure with an inner cylinder which is slidably inserted in
an outer cylinder, and a screw bar 18 provided to the outer cylinder is
screwed to a female thread 19 on the inner cylinder to allow the whole length

to retract.

Each screw bar 18 is rotated by a motor M of which revolving éffect is
transmitted to each screw bar 18 to retract each arm 16a, 16b, 17a, and 17b.
First, the motor M, at the front side, rotates the screw bar 18 of lower
second horizontal arm 17b via two spur teeth 20, and simultaneously rotates
the front second vertical arm 16a via two bevel teeth 21. On the other hand,
the motor M is provided with a backwardly-extended spline 22 at the rear side
thereof, and via moving bevel teeth 23 and other bevel teeth 21 both engaged
with the spline 22, the screw bar 18 in the rear second vertical arm 16b is
rotated. Furthermore, at the root of screw bar 18 in the rear second
vertical arm 16b, there provided.a spline 22 which is rotatéd by a pair of
spur téeth 20, énd via moving bevel teeth 23 and other bevel teeth 21 both
engaged with the spline 22, the screw bar 18 in the upper second horizontal
arm 17a is rotated. On the each fulcrum portion of the second parallel 1link
3, at the root of each screw bar 18, a universal joint 24 is interposed.

. Thereby, even if the second parallel link 3 is deformed, the revolving effect
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Bri ef Descrlptlon of the Drawings Fig. 1 is an entire side view showi ng a
stand for optical devices according to this invention; Fig. 2 shows a
pi ni on and novi ng bevel teeth; Fig. 3 shows a universal joint; Fig. 4is a
schematic view showing a stand in which both the vertical length of a

second parathecmotomM &sdechrelyat pamsnikeedyith tHe scre phr -18:t aThe rgvelvingr e
in aretracted state; Fig. 5is a schematic view showing a stand in which-

bot h t heeffedti ¢pandmingéd vah thee sphimen02 pmdandwdiing! bevel atebthhes |secared thengt h
of the weight-retaining

revolving effect of the motor M if the lengths of the arms 16a, 16b, 17a, and

17b change. The gear ratio of the spur teeth 20 themselves, the bevel teeth

21 themselves, énd the bevel teeth 21 and moving bevel teeth 23 are set so

that the second_horizohtal arms 17a, 17h and:the second vertical arms 16a, 16b

retract.with the length ratio between the second horizontal arms 17a,17b and

the second vertical arms 18a, 16b are maintained. Thué, the second parallel

link 3 enlarges or reduces while maintainﬁng its similar figures. The motor

M is controlled by a later-described control section 24, and the motor M and

control section 24 provide a “drive means”.

A connecting point '3‘ as the fartheét.connecting point from the rotational
fulerum S of the second parallel link is positioned on a straight line X
which connects the connecting point f;l on the extremity of the supporting arm
9 and the rotational fulcrum S, and the cohnecting point B, is always
positioned on the straight line X whatever the second parallel link 3 may be

deformed. To the connecting point Be, & counterweight W, is mounted.

Next, a detection lever 25 is provided on the left side {reverse side of the
frqnt first vertical arm 7a in Fig. 1) of the connecting point B, where the
front first vertiéal arm 7a and the lower first horizontal arm 8b are
connected. While a cohventional electromagnetic clutch Cs is disposed on the
right side of_the conneéting point 35, the detection lever 25 is attached to
another electromagnetic clutch C: disposed to a connecting shaft 26
penetrating the lower first horizontal lever 8b (“which is a counterpart

member") through the front first vertical arm 7a. More specifically, a disc-
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armare in a extended state; Fig. 6 is a schematic view showi ng a verti cal
di spl acenent in the stand in 5 Fig. 4, Fig. 7 is a schematic view
showi ng a horizontal displacenment in the stand in Fig. 4, Fig. 8 is a-
schematic view showi ng vertical and horizontal displacenent in the

shaped flange 26a is formed at one end of the connecting shaft 26, and the

electromagnetic clutch C, is provided with a fixed flange 27 and a moveable
flange 28. The flange 265 is'gnasped and locked between the fixed flange 27
and the moveablé flange 28. The moveable flange 28 side is provided with an
electromagnetic coil 29 on which the moveable flange 28 is magnetically
adsorbed and a spring 30 which urges the moveable flange 28 toward the fixed
flange 27. Accordingly, the electromagneiic coil 29 attracts the moveable
flange 28 overcoming the force of the spring 30 during energization, so that
the detection lever 25 assumes a state of free rotation with respect to the
connecting shaft 26 (see Fig. 12). However, the attraction by the
- electromagnetic coil 29 is not exerted during de-energization, so that the'
moveable flange 28 is pushed toward the fixed flange 27 to hold the flange
26a of the connecting shaft 26 between the fiked flange 27 and the moveable
flange 25, and thus the detection lever 25 can be turned integrally with the

connecting shaft 26 (see Fig. 13).

A metal shaft 31 is disposed to protrude from the front first vertical arm 7a
at a position opposing to the detection lever 25, and the outer end portion of
the shaft 31 is resiliently supported by a resilient bushing 32 disposed in
the middle of the detection lever 25. An irradiation section 33 for
irradiating a beam f is provided on the front first vertical arm 7a at a
position opposing to the upper end portion of the detection lever 25. The
irradiation section 33 contains a light-emitting diode 34 therein, and the
beam £ from the light-emitting diode 34 is designed to péss through a slit 35
and impinge upon the upper end portion of the.detection lever 25. The upper
end portion of the detection lever 25 to be irradiated with the beam f is

provided with a two-piece photo—lbcation section 36 having two sensors
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stand iﬁ Fig. 4, Fig. 9 is a perspective view show ng a displ acenent
detecting nmeans. Fig. 10 is a side view showing a detection |ever which is
shifted to one side; Fig. 11 is a side view showing a detection |ever which
is shifted to the other side; Fig. 12 is a cross-sectional view show ng an
el ect r one3pasB6L. ClActordingly sonlowg asktie dedéetioanteverg2s iz maimtaining a
cross-sectional view showi ng an electromagnetic clutch is in a | ooked
state. Bewdrtlibalk neatrdlapoyitignordlathee Itoveld ifoont first vertical arm 7a, the
 beam £ transmitted through the slit 35 impinges at the middle of the two
sensors 36a,36b, and thus the sensors 36a,36b receive the heam f on the same
area, producing no output difference. However, if the detection lever 25 is
pivoted to either side and deviated from the neutral position, the photo-
detecting area in the-senéor_36a or 36b locating on the side opposite to the
side the detection lever'25 is shifted is increased to generate an output
difference, thus enabling detection of the shift. The photo~-location section
36 is electrically connected to the control section 24, and the control
-section 24 allows the;motob M to be driven based on the signal from the
photo-location section 36, whereby the counterweight Wi can be moved in a
direction such that thé'detectipn leveb 25 can resume the neutral position.

The detection lever 25, the irradiation section 33, the photo-location section

36, etc. constitute the “displacement detection means”.

In phe-meantime, thé operational procedures of the stand will now be
described. First, the entire stand is carried to a position near the
operating table specified by a doctor. A specified side microscope W, and a
video camera W; are attached to the operating microscope W:. At this point,
the weight of the cbunterweights W, and the weight on the operating
microscope (W:) side.including the side microscope W. and the video camera W;
(hereinafter referred tq as "operating miqroscope, ete. W,_3") are not
necessarily balanced. Incidentally, the retaining link mechanism 4 itself
from which the counterweight W, and the operating microscope, ete. W,_; are

detached is balanced on the rotational fulerum S.
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A preferred enbodi nent of this invention will be described below referring
to the attached drawings. It should be noted here that the follow ng
description is made assuming that the arrow A and the arrow B shown in Fig
1 nean the front side and the rear side, respecti.vely. The stand

accor di ngubgeduehtpy ofiher petad nbeililink tmechanism 4 niscohé®alhowed tbaisume the

structure wherein a retaining |Iink nmechanism 4 essentially consisting of a

first parstan@hrd ippktireaad showacomdriparp) laald thenlgl Sctromagmtict ethteh @, [dart
actuated to immobilize the detection.lever 25 onto the connecting shaft 26 of
the lower first horizontal arm 8b. If the weight of the operating
microscope, etc. W,.; and that of the counferweight Ws in this stnte is not
balanced, the angle of the front first vertical arm 7a is inevitably changed
with renpect to the lower first horizontnl arm 8b which is a "éounterpart
member”, so that the detection lever 25 locked integrally with the connecting

shaft 26 of the lower firét horizontal arm 8b is pivoted or shifted relative

to the vertical arm Ta.

Since the detection lever 25 and the front first vertical arm 7a constitute
via the resilient bushing 32 a resilient supporting structure, the detection
lever 25 has an allowance of being shifted within the maximum elastic
deformation range of the resilient bushing 32. When the detection lever 25
is shifted relative to the front first vertical arm 7a, the light receiving
area receiving the beam f from the irradiation section 33 in the sensor 36a
or 36b locating on the side'opposite to the direction the detection lever 25
is shifted is increased to cause an output difference in the photo-location
section 36, and thus.the diréction that the detection lever 25 is shifted,
i.e. thé change in the angle of the front first vertical arm 7a wifh respect
to the lower first horizontal arm 8b which is a “counterpart member" at the

connecting point 8 can be found.

Accordingly, the control section 24, upon neceipt of a signal from the photo-
location section 36, rotates the motor M in the direction to correct the

displacement of the detection lever 25, whereby the counterweight W, is moved
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(internmediary portion 4a) on arotational fulcrumS on a frane 1, and an
operating mcroscope 5 and ot her devices are supported at one end portion
(connecting point [err]) of a supporting arm9 which is an extended portion
of the first parallel link 2, while a counterweight [err] is provided on

the connemt aNBePRindtalche!the Sfrailift $ARORD DATGhbRluokdd)KiB theSicibhned i 2
straight Iine X. The base affixed with the reference nunber 5 has on the

bott om a dpled4 Eilnirt iwi PbsEopl CdtR. G\, t s Ismg ki, NhéRetRtUrasTzhtt m;sSt heve@nin ae
stand is allowed to run on the floor. A frame 1 havi ng a substantially

rect angul @redtivhatmdrds dRe Pperdtifg inf cRe8eoped ete. Whe, (see Fig. Miewhdrea®e ik i s
desi gned to be pivotable on the
the weight of the counterweight W: side is large, the counterweight W. is

moved in a direction away from the operating microscope, etc. W._; (see Fig.5)

.

Thus, the reason why the weight of the operating microscope W side can be
balanced only by moving the counterweight W, in directions along the straight
line X will be described below. In such type of stand, the weight of the
operating microscope, etc. W._; and that of the counterweight W, must be.
balanced in the horizontal and vertical directions on the rotational fulcrum
'S. Namely, to describé'referring to Fig. 1, while the weight of the
operating microscope, ete. W,_; and the weight of the counterweight W; must

satisfy the following relationship:

* Balance in the veftical.direction:
WI;.s X Zg = W‘I X Z|
* Balance in the horizontal direction:

w1-3. X Lz = WQ' X ["l

In this invention, all the connecting point 3., rotafional fulerum S, and
counterweight W, are on the straight line X and the counterweight W, moves
only alohg the straight ljne X, so that the weight of the operating microscope
W, side and the counterweight W, are well balanced both in the vertical and
horizontal directions only by moving the counterweight W, along the straight

line X even when the weight of the operating microscope, etc. Wi_; side
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vertical axis a and also to be unpi votably | ocked by an el ectromagnetic

cldtch [err] provided on the axis [err]. Afirst parallel link 2 is
pi vot ably supported on the rotational fulcrumS assunmed on the upper front
end side of the frame 1. The first parallel link 2 is fornmed by conmbining a

pai r of fohasgesparal l'el vertical arnms 7a,7b and a pair of first parallel
hori zontal arns 8a,8b. The front first vertical arm 7a of the first
parallel link 2 is supported at the internediary portion 4a on the
rotational fulcrum|[err] as described above. An el ectronmagnetic clutch C2

i's provi cipdt oy tévsayptthiel sperhting! microsdopel leteo W,hatwlibk dreopdsitiomed Z, :

vertical arm 7a can be | ocked at a desired pivoted position (i.e. the"

di spl aced,,skaitereéépect to the rotational fulcrum S necessitate the counterweight W,
to be moved at a ratio of Z, : L2 in accordance with the weight change of the
operating microscope, ete. Wi, if any. However in this invention, since the
position of the counterweight W, to the rotational fulerum S, i.e. Z, : L, is
equal to the above described Z; : L, as seen from the positional relationship
according to the straight line X as a reference, the weights of the operating
microscope, etc. Wi_g and the counterweight W, can be balanced only by moving
the counterweight W, along the straight line X even when the weight of the

operating microscope, etc. W,_, changes because of the presence or absence of

the auxiliary devices.

Therefore, when the counterweight W, is moved to a balancing point, tne
displacement of the detection lever 25 is corrected to allow the detection
lever 25 to resume the neutral position, so that the photo-location section
36 detects the state of the neutral position, and the control section 24
stops driving of the motor M to allow the counterweight W, to stop at the
balancing point. Now that thc weight of the operating microscope, etc. Wi_;
and that of the counterweight W, is balanced, the electromagnetic cluteh Cq
of the detection lever 25 is deactuated to provide a free joint at the
connecting point g, connecting tne front first vertical arm 7a and the lower
. first horizontal arm 8b. In the balanced stand, when the operating
microscope, etc. W._; are vertically moved as shown in Fig. 6, horizontally
moved as shown in Fig. 7, or in a vertically-and-horizontally-combined

direction as shown in Fig. 8, the balance between the operating microscope,
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the first horizontal link 2). The upper portion of the front first verti cal
arm 7a supported on the rotational axis S is bul ged backward so as not to

7 interfere with the body of a doctor who perfornms the surgery. The upper
first horizontal arm 8aof the first parallel link 2 extends forward to form

a supportetg &nm Sarndttherédunterheightt Wh, i amdiatairdd, ctherfebynthéropetting
pi votably attached to the connecting point [err] at the front end portion
microscope, etc. W,_; can bhe positioned at any desired spatial position.

Meanwhile, the bell crank 12, the vertical subarm 13, the horizontal subarm 14
and the front arm 10 disposed in the embOdimént described above constitute a
structure where the supporting parallel link 11 fdr supporting the operating
microséope, etc. Wi_g can constantly maintain the vertical posture, even if
the operating mierdscope, etc. Wi.; are moved in the horizontal énd vertical
directions. In this.regard'also, the structure of the embodiment facilitates

the balancing operation.

Further, while the frame 1 described in the above embodiment is of a floor
type which is set on the floor, the frame 1 may be of a ceiling type which is

suspended from the ceiling of the operating room.

Meanwhile, the technique of detecting displacement of the retaining link
mechanism 4 may not be limited to the embodiment utilizing the detection
lever 25 as deseribed_above, and other means such as rotary encoders can be
utilized. Further, the position where the displacement is detected may not be

limited to the connecting point 8s.

In addition, the "auxiliary devices" may not_be limited to the side microscope

W, and video camera'Wz, and other devices can be attached.

Industrial Applicability

As described above, in the stand for optical devices according to this

invention, the changes in.both vertical and lateral length of the second
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thereoff The supporting arm9 is also bulged upward so as not to interfere
with the head of the doctor. A supporting parallel link 11 consisting of
two parallel links which interl.ock with each other is provided bel ow the
front arm10 to be pivotable on the vertical [err]. An electronagnetic
clutch [epgdarie1pl mu dad %vénﬁ@tupaﬁrtr@ﬂ'@oeﬁ;émigu@m@n@na peddte®hihedk
11, and an operating mcroscope (nedical optical device) [err] which is :
pi vot abl estraigite 1568 @l 10w eady afidedcitcd PAIANEE 'adGhAMBhD BBEWERN thet Wight o]
to the | owernost portion of the supporting parallel link 11. The supporting
paral | el thelspdratang divkedcopd ahaciixd 1 fargudadides hiddethatOof [thk ddumteaRigit can
operate the operating mcroscope [err] easily. The view

both vertically and horizontally, so that the stand is particularly suitable

for retaining optical devices for medical use which require a short-time

balance adjustment in an operation room.

This Sheet Has Been Reﬂlaced
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angl e of the operating mcroscope [err] can be changig iﬁ transforn1ng t he
t

supporting parallel link 11. Incidentally, the trans acedhe
supporting parallel link 11 can be | ocked by an el ec ” ch GCs.
Auxi |l i ary devices" such as a side mcroscope W2 for s and a
vi deo canhat [isr elaified isecordi ng are attached to the operating m croscope
[err]. The weight on the operating m croscope [err] side changes by
attachi ng Ior destatd fior optival adevitasargompeidiogs. A bell crank 12 is
pi votably supported on the connecting point [err] which is the origin of
t he supporti nga avetaningntiinkh eeclenni serasspotialdy dahsistinghef Fdlrkt cangnkeddndi s
connected via a vertical subarm 13 to the connecting point [err] of
parallel links which interlock each other, said retaining link mechanism
being supported at the intermediary portion thereof on a rotational fulcrum of
a frame;

a medical optical device and/or its auxiliary devices being retained at
the extremity of a supporting arm, said supporting arm being formed by
extending a part of said first parallel link laterally; and

a counterweight mounted on a connecting.point,'said connecting point as
the farthest conneéting:point from the rotational fulcrum of said second
parallel link being positioned on a straight line connecting the extremity of
said supporting arm and said rotational fulcrum;

characterized in that the lengths of said second parallel link is
retractable both vertically and laterally so that the counterweight is

moveable along said straight line.

2. Thé stand for optical devices according to Claim 1, wherein said first
para}lel'link is supported at the intermediary portion of a first vertical arm
thereof on said rotational fulcrum of said frame, said first parallel link
being formed by combining a pair of first vertical arms and a pair of first
horizontal arms, said pairs of first vertieal'arms and first horizontal arms
being parallel, respectively; a medical optical device and/or its auxiliary
devices are retained at the extremity of said supporting arm, said supporting
arm being formed by extending said upper first horizontal arm in one

direction; and said second parallel link is formed by a retractable upper

IIIIIIII I IIIII IIIII ll IIII o -



8 the frame 1, while the upper end 12b of the bell crank 12 is connected

via a horizontal
10.

the supporting arm9 is supported the bell crank 12, having the rear end

portion Xk2eomhhoricontali g feirnedi bye extending aglowee fieshdorizogtgdonrm ofesail and
t he upper end portion 12b on the perpendicular |ine including the
connect i fgrpviparalledr Jink toward the opposite direction to said direction, a lower

HIIIIIl llllll III|| llIll II lIIl

second horizontal arm being parallel with said uppér second horizontal arm, a
retractable second'vertical-arm formed by extending the other first vertical
arm downwardly, and the other retractable second vertical arm being parallel

with said second vertical arm..

3. The stand for optical devices according to Claim 1 or 2, wherein a
supporting parallel link having a vertical arm is provided on the lower end of
a front arm to support a medical optical device and/or its auxiliary devices

on a lowest horizontal arm of said supporting parallel link.

4. The stand for optical devices according to any of Claims 1 to 3, wherein
at a epnnecting point of said first or second vertical arm and a counterpart
member pivotably supported by said first or second vertical arm, a
displacement detection means is provided for detecting the pivoted
displacement of a detection lever with respect to said first or second
vertical arm based on the signal output from a photo-location section, said
displacement detection means being Iocked.on said counterpart member, said
displacement detection means comprising a detection lever pivotably supported
on said counterpart member via an electromagnetic clutch in a locked or
unlocked state, a shaft connécting said detécfion lever and said first or
second vertical arm and being resiliéntly supported at one end portion
thereof by a resilient.bushing,.a beam irradiation section provided on one of
said detection lever or said first or second vertical arm, and a photo-
location section provided on the other of said deteetion'lever or said first

or second vertical arm.

subarm 14 to the upper end portion 10a of the front arm
In other words, on the connecting poi-nt [err] which is the origin of
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the rear end portion 12a of the bell crank 12 and the connecting point
[err] of the franme 1 are connected by the vertical subarm 13, which is

paral | el

equal to the linear distance fromthe connecting point [err]

with the front first vertical arm 7a and has a |l ength which is

first vertical arm7a to the rotational fulcrumsS; and the upper end

portion 12b of the bel

link 10 & e dbanstandfagyopticahdeyiasst accosdingr to any wifi Slaims bhdoad, sherdinh
t he supporting arm9 and has a length which is equal to that of the
suppor t'i igdeivé, meangy i proxidedd seid dnéve, @eansc gomprisingna mtan forhretiraetingnt al
subarm 14 additionally provided, a "parallel link" is fornmed by the
r ot at i on#ach arsrefnassecond parallel link to allow said counterweight to move along

said straight line, and a control section for controlling said motor in
accordance with the output from said photo-location device to allow said
counterweight to move in a direction that said detection lever returns to the

neutral position.

6. The stand for optical devices according to any of Claims 1 to 5, wherein

- on the connecting point which is the origin of said supporting arm is

pivotablly supported-a'béll crank having both a rear end portion on the
horizontal line including the connecting point and an upber end portion on the
vertical line including the connedting point, further on the extremity of
said supporting arm is provided a front link for retaining medical optical
device and/br its auxiliary devices, said rear end portion of said bell crank
and a portion on said frame are connected by a vertical subarm which is
parallel with one first vertical arm of a first parallel link and has a length
which is equal fo the distance from the connecting point to the rotafional
fulerum of said first vertical arm, and said upper end portion of said bell
crank and said upper end portion of a front link are connected by a horizontal
subarm which is parallel with said-supporting arm and has a length which is

equal to the distance of said supporting arm.

.-\—. -
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of the front
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[err] connecting point [err] rear end portion 12a [err] connecting point
[err]; while another "parallel link" is forned by the connecting point

[err] ~connecting point [err] - upper end portion [err] upper end portion
12b. Accordingly, since-the bell crank 12 cannot be turned no matter how

the first parallel link 2 is STARDFORIOPTUCAL; DEVICE®Nt arm 10 is constantly
mai ntai ned in the vertical posture, and consequently the axis a 2 of the

supporting parallel link 11 is prevented fromtilting to maintain
constantly the vertical posture. Next, there provided below the first
parallel link 2 the second parall el ABSTRKCES whi ch deforns interl ockedly with
the first parallel link 2. The second
Disclosed is a stand for optical devices, wherein the lengths of a second
parallel link 38 is retractable both vertically and laterally, so that a
counterweight W, is moveable along a straight line X connecting a connecting
point A, at the extremity of a supporting arm 9 and a rotational fulerum S.
Moving the counterweight W, along the straight line X provides an easy and

secured balance adjustment of the weight of operating microscope, etc. W._,

both in horizontal and vertical directions.

i



parallel link 3 conprises an upper second horizontal arm17a as formed with
a i{ower first horizontal arm 8b backwardly extended, a | ower second

hori zontal arm 17b as parallel and equal in length with the upper second
horizontal arm 17a, a front second vertical arm 16a as formed with a rear
first vertical arm7b downwardly extended,,gnd a rear second vertical arm

16b as parallel e uaI |l ength with t front second vertical arm l6a.
The arns 16a, 16 7a a 17b whi ch formthe second parallel link 3,
i ndi vidual l'y hav hereln expandabl e structure with an inner cylinder

which is slidably inserted in

2

8q 12 I
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an outer cylinder, and a screw bar 18 provided to the outer cylinder is
screwed to a female thread 19 on the inner cylinder to allow the whole

| ength to retract. Each screw bar 18 is rotated by a notor M of which
revolving effect is transmtted to each screw bar 18 to retract each arm

16a, 16b, 17a, and 17b. First, the notor at the front side, rotates the

screw bar 18 of | ower second horizontal 17b via two spur teeth 20, and
simul taneously rotates the front second vertical arm 16a via two bevel
teeth 21. On the other hand, the notor Mis provided with a

backwar dl y- ex eq%fpl' e 22 at the rear side thereof, and via noving
bevel teeth 2 d h bevel teeth 21 both engaged
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with the spline 22, the screw bar 18 in the rear second vertical arm 16b is
rotated. Furthernore, at the root of screw bar 18 in the rear second
vertical arm 16b, there provided a spline 22 which is rotated by a pair of
spur teeth 20, and via noving bevel teeth 23 and ot her bevel teeth 21 both
engaged with the spline 22, the screwb 54$8 I n the upper second horizontal
arml7a is rot d.éih e each ful crum tion of the second parallel |ink
3, at the rootgﬁf eath ew bar 18, a universal joint 24 is interposed.

Thereby, even if the second parall el8(_11i nkB?:,3 i s def Oérred, E}le revol vi ng

ef f ect o ¢ ///}%?
< W1-3

Wi-3
7o~ . 7a
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10 of the nmotor Mis securely transmtted to the screw bar 18. The
revolving effect transmtted via the spline 22 and novi ng bevel tooth 23
secures the revolving effect of the notor Mif the I engths of the arnms 16a,
16b, 17a, and 17b change. The gear ratio of the spur teeth 20 thensel ves,
the bevel teeth 21 thenselves, and the Ke 8l teeth 21 and noving bevel
teeth 23 are set so that the second horiZontal arnms 17a, 17b and the second

vertical arns , 1 r act with the length ratio between the second
hori zontal ar 7a)7b d the second vertical arns 16a, 16b are
mai nt ai ned. TAUS, the second parajl el

B4 B3 9

£

/,81

Tb~ ~. 7Q //Aif/‘ Wi-3
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link 3"enlarges or reduces while maintaining its simlar figures. The notor
Mis controlled by a | ater-described control section 24, and the notor M
and control section 24 provide a "drive neans". A connecting point [err] as
the farthest connecting point fromthe rotational fulcrumS of the second
parallel link is positioned on a strai | i ne X which connects the
connecting point [err] on the extrenitgqg 8 the supporting arm9 and the
rotational fulcrumsS, and the connecting point [err] is always positioned
on the straight line X whatever the second parallel link 3 may be deforned.
To the connecting point [err] a counterweight [err] is nounted. Next, a
detection lever 25 is provided on the left side (reverse side of the

B8R

—
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front first vertical arm7a in Fig. 1) of the connecting point [err] where
the front first vertical arm 7a and the |Iower first horizontal arm8b are
‘connected. Wiile a conventional electromagnetic clutch [err] is disposed
on the right side of the connecting point [err] the detection lever 25 is
attached to anot her ‘el ectronmagnetic cﬁu ch C7 disposed to a connecting
"shaft 26 penetrating the |lower first g&izontal | ever 8b ("which-is a
counterpart nenber") through the front first vertical arm7a. Mre
specifically, a disc- ' . -

: gg; Sa ™
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shaped flange 26a is formed at one end of the connecting shaft 26, and the
el ectromagnetic clutch [err] is provided with a fixed flange 27 and a
noveabl e flange 28. The flange 26a is grasped and | ocked between the fixed
flange 27 and the noveabl e fl ange 28. The noveable flange 28 side is
provided with an el ectromagnetic coil 2 /ﬁi whi ch the noveable flange 28 is
magnetical |y S (Egd d a spring 30 } urges the noveabl e flange 28
toward the fé%gdqi nEiTZ?. Accordingly, the electromagnetic coil 29
attracts the noveabl e fl ange 28 overconming the force of the spring 30
during energization, so that the detection | ever 25 assunes a stateof free

rotation with respect to the connecting shaft 26 (see Flg 12). However,
the attraction by the

~36

% 11 ®
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el ect¥ omagnetic coil 29 is not exerted during de-energization, so that the
“ npveabl e flange 28 is pushed toward the fixed flange 27 to hold the flange
26a of the connecting shaft 26 between the fixed flange 27 and the noveabl e
flange 28, and thus the detection |ever 25 can be turned integrally with

- the connecting shaft 26 (see Fig. E'( A nmetal shaft 31 is disposed to
protrude fromthe front first verti 8arm7a at a position opposing to the
detection TA% d the outer .end portion of the shaft 31 is

resilientl by a resilient bushing 32 disposed in the m ddle of

t he detection Iever 25. An irradiation section 33 for irradiating a beamf
is provided on the fronp7ir3gqepgd cal3@rm7a at a

T
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pos

adi ation section 33 contains a light- emtting
beanif fromthe Ilght emtting diode 34 is designédgt

029t4—0 TS

J on opposing to the upper end portion of the detectlon | ever 25. The

T odge 34 dpMERTSHERRS t hes
0cPASTod 1Y¥aRBEN. aoShistd 1.

35 and.lnplnge upon 't he upper end portTBn of the’ quggtpon\leme;.§5¢ SNeead 2,
D

upper - '&nd portion of the det edSTAND FOBVGRATICAL DBVIOESI @f,eﬁ
f-i1s provided with a two-piece photo-locatibn secti g;

12

carried out, and balance is adjusted at the selected position.
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This invention'relates to a stand in which heavy medical optical devices such
as operating microscope and its auxiliary devices are supported with a

retaining link meéhanism utilizing a parallel link and are balanced with a

. counterweéight, and above described opcrating microscope etc. can be retained

or kept at the desired spatial positions during microsurgery.

Description of Prior Art

.In the fields of encephalotomy and cardiosurgery, a technique of so-called

microsurgery is employed, in which surgeries are performed under observation

of the focuses using operating microscopes as “medicai optical devices".

- Yarious types oé stand apparatuses, for retaining heavy operating microscope
and its auxiliary devices at any desired spatial positions, to be utilized in

Such_microsurgeries have bhecen proposcd (e.g. Japanese Patent Publication

before Examination No. 32110/1981). - These stands generally are of a balancing

structure, in which a retaining link mechanism employing a parallel link is

. vaotally (tiltably) supported at an xntcrmedxary portxon on a frame, and an

operating microscope is supported at one end portion of the retaining link

mechanism with a counterwexght for countervaxlxng the weight of the operating

_ miéroscope.being supported_pn the other end portion of the retaining.link

mechanism relative to the pivot thereof.

'As a position where the balanding type stand is set up, an optimum position in

, ah operating room is selected depending on the content of the surgery to be

In other
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36a,36b. Accordingly, so long as the detection lever 25 is maintaining a
vertical neutral position relative to the front first vertical arm 7a, the
beamf transmtted through the slit 354 npinges at the nmddle of the two
sensor:s 36a, 36b, and thus the sensors a, 36b receive the beamf on the -

same ar egords) M¥Dé e Nuptomind positiibit AP6MRE the WpeRiteng tabld lie siviceLiddopy lacver
25 is pivoted to either side and deviated fromthe neutral position, the

phot o- dgdcreli piiorr €8 suirgehp, siesasctirahlisel@bis @i terdn i k6@ ¥gden, so
opposite to the side the detection lever 25 is shifted is increased to

gener at etlft Gioviaig Ghéf Stairao thespesptidmaocdgeecip ok daririedsit thy Hie

phot o- |1 ocation section 36 is electrically connected to the control section

24, and gdiaseant rsdech as a nurse who does not participate in the surgery. Since
auxiliary devices such as a side microscope for assistant doctors and a video
camera are attached to the operating microscope, the position of the
counterwecight is changed corresponding to thc weight of these devices to
~adjust the entire balance of the stand so that the operating microscopes with

auxiliary devices and a counterweight are well balanced.

However, moving such heavy counterweight is a tremendous task and is also
. dangerous for the nurse who is in most cases a woman. Further, the balance

adjusting operation takes too much time to be advantageously rendered for

emergent surgery and thg like.

What is most serious in the prior art stand is that the balance adjustment
between - the Qperating microscope_and the counterweight is very.difficult due
to the structure of the stand itself. More specifically, in order to stop the
operating microscope and fhe auxiliary devices at the desired spatial
positions, the operating microscopc must be perfectly balanced in the
horizontal and vertical directions. IHowever, the prior art stand does not
always have a structure which facilitates secured balance adjustment in the
horizontal and vertical direcfions in accordance with the weight on the

operating microscope side which changes depending on the presence or absence

of various auxiliary devices.

This invention has been accomplisheh noting such prior art technique and is

- . o This is the replacement sheet
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section 24 allows the notor Mto be driven based on the signal fromthe
phot o- |l ocati on section 36, whereby the counterweight W can be noved in a
direction such that the detection | eve.25 can resune the neutral position.
The detection lever 25, the irradiation section 33, the photo-I|ocation
secti on didected toqovide at stantfordopiical devinesowhichtenshles gasy and rsecueed
nmeanti nme, the operational procedures of the stand will now be descri bed.
First, tbelancei adjustaentiin agcordanceowitipdbet weighticohanges onpthatopeyat iig e
specified by a doctor. A specified side mcroscope [err] and a video canera
[err] armicroseopeesideo t he operating microscope [err]. At this point, the
wei ght of the counterweights [err] and the weight on the operating

Disclosure of the Invention

In the stand for oﬁtical devices according to the present invention, the
intermediary portion of the retaining link mechanism essential)y consisting
of first and éecond parallel links which interlock each other is supported at
a rotational fulcrum of a frame, a part of the above described first paralliel
link is laterally extended to form a supporting arm at which extremity
medical opticgl device,#nd/or its auxiliary devices are retained, a connecting
point which is farthest from the rotational fulcrum of the above described
second parallel link is positioned on a straight line connecting the extrémity
of the shpporting arm and the rotational fulcrum, a counterweight is provided
at the connccting point, and the length of the second parallel link is
retractable both vertically and laterally so that the counterweight is

moveable on the above described straight line.

The counterweight which is moveable on the straight line connecting the
extremity'of the supporting arm and the rotational fulcrum enables easy and
secured balance adjustment of the weight of the above described operating
microscope side both in horizontal and vertical dircctions by the movement of
the counterweight along the straight line even when'the weight of the
operating microscope side changes because of the presencé or absence of the

auxiliary devices.

Alternatively, a displacement detecting means which detects unbalace of the

) ) ' This is the replacemeht sheet
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m croscope [err] side including the side nicroscope [err] and the video
canera [err] (hereinafter referred to as "operating m croscope, etc.
[err]") are not necessarily balanced. |gcidentally, the retaining Iink
mechani sm 4 itself fromwhich the count®rweight [err] and the operating

m croscopgtafififg | AN lnedhan ki agpask iprobrded agda Parther rm@trb@amlﬁwﬁwm
S. 13 Subsequently, the retaining |ink nmechanism4 is once all owed
resune t fi€chanism so’ that the counterweight can be moved manually in response to the

" signal from the displacement detecting means.

Furthermore, a drive means which moves the counterweight by'means of a motor
‘may be provided to control the drive means in response to the signal from the
- displacement detecting means, thereby the counterweight can be automatically

moved to positions where the counterweight and the operating microscobe side

are balanced.

Brief Description of the Drawings

Fig. 1 is an entire side view showing a stand for optical devices aceording to

this invention;
Fig. 2 shows a pinion and moving bevel teeth;

Fig. 3 shows a universal joint;

Fig. 4 is a schematic view showing a stand in which both the vertical length
of a second parallel link and the lateral length of a weight-retaining arm

are in a retracted state;

Fig. 5 is a schematic view showing a stand in which both the vertical length
of the second parallel link and the lateral length of the weight-retaining

arm are in a extended state;

Fig. 6 is a schematic view showing a vertical displacement in the stand in

This is the replacement sheet
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st andar d posture as shown in Fig. 1, and the el ectromagnetic clutch [err]
iI's actuated to immbilize the detection |lever 25 onto the connecting shaft
26 of the lower first horizontal arm8bs Jf the weight of the operating

m croscope, etc. [err] and that of the“counterweight [err] in this state is
not bal apggda4;the angle of the front first vertical arm7a is inevitably
changed with respect to the lower first horizontal arm8b which is a
"counterpart nmenber", so that the detection | ever 25 locked integrally with
t he connecting shaft 26 of the |lower first horizontal arm8b is pivoted or

shifted Fegg.affi ¥$ d Schdmdtyeniienashowing Eahoﬂmﬁean despiaicendntoin! theecktaid and
the front first vertical arm 7a constitute -

- Fig. 4;

Fig. 8 is a schematic view showing vertical and horizontal displacement in the

stand in Fig. 4;
Fig. 9 is a perspective view showing a displacement detecting means.
Fig. 10 is a side view showing a detection lever which is shifted to one side;

Fig. 11 is a side view showing a detection lever which is shifted to the other

side;

Fig. 12 is a cross-sectional view showing an electromagnetic clutch is in an

unlocked state; and

Fig. 13 is a cross-sectional view showing an electromagnetic clutch is in a

locked state.

Best Mode for Carrying out the Invention

A preferrcd embodiment of this invention will be described below referring to
the attached drawings. It should be noted here that the following description
is made assuming that the arrow A and ihe arrow B shown in Fig. 1 mean the

front side and the rear side, respectively.
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via the resilient bushing 32 a resilient supporting structure, the
detection | ever 25 has an all owance of being shifted within the nmaxi num
el astic deformation range of the resilignt bushing 32. Wen the detection
| ever -25 is shifted relative to the froft first vertical arm 7a, the |ight

recei Vi nrhar standegedord g ttbetl’feeﬁmtferivéd)@nbbﬁ_mbﬁt It the QRvaRiGohOmhs3a Basiehe
sensor 36a or 36b locating on the side opposite to the direction the

det ect i orstiragfure2Rhereinha f tetdinng Nenke afeHan SmC 2 Usssenbi PUyPubnslisitiiag erca i n
t he photo-location section 36, and thus the direction that the detection

| ever 25 fiissshpdriaddel ilimk 2hendchaserondnpate 1ahgl mko ihaupported atsa part
vertical arm7a with respect to the lower first horizontal arm8b which is

a "count qripgermeddargr portionhda) on a rotational fulcrum S on a frame 1, and an

| operating microscope 5 and other devices are supported at one end portion

(connecting point 8.) of a supporting arm 9 which is an cxtended portion of

the first parallel link 2, while a counterweight W, is provided on the

connecting point B, of the second parallel link 3 positioned on a straight

line X.

The base affixed with the reference number 5 has on the bottom a plurality of
casters 6 with locking mechanisms, thus the entire stand is allowed to run on
the floor. A frame 1 having a substantially rectangular U-shaped side profile
is mounted on the base 5. The frame 1 is designed to be pivotable on the

vertical axisg,; and also to be unpiﬁotably locked by an electromagnetic

clutch C, provided on the axisa:.

A first parallel link 2 is pivotably supported on the rotational fulcrum S
assumed on the upper rfont end side of the frame 1. The first parallel link
2 is formed by combining a pair of first parallel vertical arms 7a,7b and a
pair of first parallel horizontal arms 8a,8b. The front first vertical arm 7a
~of the first parallel link 2 is supported at the intermediary portion 4a on
the rotational fulcrum S, as described above. An electromagnetic clutch C;
is provided on the rotational fulcrum S, so that the front first vertical arm
7a can be locked at a desired pivoted position (i.e. the displaced state of
the first horizontal link 2). The upper portion of the front first vertical

arh 7a supported on the rotational axis S is bulged backward so as not to
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connecting points [err] can be found. Accordingly, the control section 24,
upon receipt of a signal fromthe. photo- | ocation section 36, rotates the
notor Min the direction to correct the—d¢splacenent of the detection |ever

25, whereby the counterweight [err] is noved in directions along the
strai ght interfepe with henkodywof asdoctorinhe penfgrms the suegenyer at i ng
m croscope, etc. [err] is small, the counterweight [err] is noved in a

direction towards the operatlng m croscope, etc. [err] (see Fig.4); whereas
| f

" The upper first horizontal arm 8a.of the first parallel link 2 extends forward
to form a supporting arm 9 integrally therewith, and a vertical front arm 10
is pivotably attached to the connecting point B, at the front end portion

- thereof. The supporting arm 9 is also bulged upward so as not to interfere

with the head of the doctor.

A supporting parallel link 11 consisting of two parallel links which interlock'
with each other is provided below the front arm 10 to be pivotable on the
vertical axisag:. An electromagnetic clutch C: is provided at the upper end
of the supporting parallel link 11, and an operating microscope (medical
optical device) W, which is pivotable on the axisa, is attached via ahother
electromagnetic clutch C. to the lowermost portion of the supporting parallel
link 11. The supporting'parallel link 11 as a whole presents a curved shape,
so that the doctor can operate the opcratihg microscope W, easily. The view
angle of the operating microscope W, can be changed by transfofming the
supporting parallél link 11. lncidentélly. the transformed state of the
supporting parallel link 11 can'be locked by an electromagnetic clutch Cs. "
Auxiliary devices” such as a'side ﬁicroscope W: for assistant doctors and a
video.camera W, for recording are attached to the operating microscope W;.
The weight on'the operating microscope (W,) side changes by attaching or

detaching these auxiliary devices.

A bell crank 12 is pivo;ably supported on the connecting point 8, which is the
origin of the supporting arm 9, and the rear end portion 12a of the bell

crank 12 is connected via a vertical subarm 13 to the connecting point 8, of
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the wei ght of the counterweight WI side is large, the counterweight [err]
is noved in a direction away fromthe operating m croscope, etc. [err] (see
Fig.5) Thus, the reason why the weight 8f the operating mcroscope [err]
side can be bal anced only by noving the counterweight [err] in directions

al ong t hahetframght, whike Xheidppepcendes2ly obethebbéwerank 32cis comeectbd sviang,
the wei ght of the operating m croscope, etc. [err] and that of the

count er wipg hzortat r jubaermt 1P obeh@uppdr ighdt pertioni O oe! tiN¢rust @rRald. 1In
directions on the rotational fulcrum$S. Nanmely, to describe referring to

Fig. 1, wihkee wbedyei@htthy cdonfeeRenr@t paithtr gr,0waepR, i £t the [Afiginaod the

wei ght of the counterweight [err] nust satisfy the follow ng rel ationship: .
supporting arm 9 is supported the bell crank 12, having the rear end portion
12a on the horizontal line including the connecting point B, and the upper
end portion 12b on the perpendicular line including t_he connecting point 8s;
the rear end portion 12a'of the bell crank 12 and the connccting point g8, of
the frame 1 are connected by the vertical subarm 13, which is parallel with
the front first vertical arm 7a and has a length which is equal to the linear
distance from the connecting point 8, of the front first vertical arm 7a to
fhe rotational fulcrum S; and the upper end portion 12b of the bell crank 12
and the upper end portion 10a of the front link 10 are éonnected by the
horizontal subarm 14 which is parallel.with the supporting arm 9 and has a

length which is equal to that of the supporting arm 9.

With the aid of the vertical subarm 13 and the horizontal subarm 14
additionally provided, a “"parallel link" is formed by the rotational fulcrum S
<> connecting poinf B, = rear end portion 12a <> connecting point B.; while
another “parallel link" is formed by the connecting point g, = connecting
point B, = upper end portion 10a=> upper end portion 12b. Accordingly,
since -the bell crank 12 cannot be turncd no matter how the first parallel link |
2 is transformed, the front arm 10 is constantly maintained in the vertical
. posture, and consequently the axis «a, of the supporting parallel link 11 is

prevented from tilting to maintain constantly the vertical posture.

Next, there provided below the first parallel link 2 the second parallel link

3 which deforms interlockedly with the first parallel link 2. The second

. . ' _ This is the replacement sheet
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* Balance in the vertical direction:-[err] * Balance in the horizontal
direction: [err] In this invention, &l the connecting point [err]
rotational fulcrum[err] and counterweiht W are on the straight line X
and the counterweight [err] noves only along the straight [ine X, so that

t he wei giparaiflet h nlip2 reompricsesi & apperp setbhdshald zemthlt dwm dBairase fommedhwi thda ar e
wel | bal anced both in the vertical and horizontal directions only by noving

t he countlexewifgtst Worizomtgl tdre 84 hackwardly rextindeds na vipaer tdeeone ihgini zawtat he

operating m croscope, etc. [err] side '
arm 17b as parallel and equal in length with the upper second horizontal arm
17a, a front sccond vertical arm 16a as formed with a rear first vertical arm
Tb downwardly eitended,_and a rear second vertical arm 16b as parallel and
equal in length with the front second vertical arm 16a. The arms 16a, 16b,
17a, an& 17b which form the second paralliel link 3, individually have therein
an expandable structure'with an inner cylinder which is slidably inserted in
an outer cylinder, and a screw bar 18 provided to the outer cylinder is
screwed to a female thread 19 on the inner cylinder to allow the whole length

to retract.

Each screw bar 18 is rotated by a motor M of which revolving erreét is
transmitted to each.screw bar 18 to retract cach arm 16a, 16b, 17a, and 17b.
First, the motor M, at the front side, rotates the screw bar 18 of lower
second horizontal arm 17b'via two spur teeth 20, and simultaneously rotates
the front second vcrtical.arm 16a via fwo bevel teeth 21. On the other hand,
the motor M is provided with a backwardly-cxtended spline 22 at the rear side
thereof, and via moving bevel teeth 23 and other bevel tecth 21 both engaged
with the spline 22, the screw bar 18 in the rear second vertical arm 16b is
rotated. Furthermore, at the root of screw bar 18 in the rear second
vertiéal arm 16b, there_pbovided a spline 22 which is rotated by a pair of
spur teeth 20, and via moving bevel teeth 23 and other bevel teeth 21 both
engaged with the spline 22, the scréw.bar 18 in the upper second horizontal
arm 17a is rotated. On the cach fulcrum portion of the sccond parallel link
3, at the root or'each screw bar 18, a universal joint 24 is interposcd.

Thereby, even if the second parallel link 3 is deformed, the revolving effect

- g | ﬂmmMmmmmmw
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changes. That is to say, the operating mcroscope, etc. [err] which are
positioned [err]: [err] with respect to the rotational fulcrumsS
necessitate the counterweight WA to be ygpoved at a ratio of [err] in
accordance with the wei ght change of tMhe*operating mcroscope, etc. [err]

i o ST BUELOE 3, boSly Ypnghles £ HSSSere b 017 P ShasHng

descri begfireét JtrafskRrded’ vRIMth8esplqne (20RAN moving IKeveli fecth 23 secures the
revolving effect of the motor M if the lengths of the arns 16a, 16b, 17a, and
17b change. The gear ratio of the spur teeth 20 themselveé, the bevel teeth
21 themselves, and the bevel teeth 21 and moving bevel teeth 23 are set so
that the second horizontal arms 17a, 17b and the second vertical arms 16a,16b
retract with the length ratio between the second horizontal arms 17a,17b and
the second vertical arms 16a, 16b are maintained. Thus, the second parallel
link 3 enlarges or reduces while maintainfng its similar figures. The motor
Mis éontrolléd by a later-described control seciion 24, and the motor M and

control section 24 provide a “drive means".

A connecting point g, as the farthest connecting point from the rotational
fulci-um S of the second parallel l__i.ﬁk is positioned on a straight line X
which connects the co_n_necting point 2, on the extremity of the supporting arm
9 a_nd the rotational fulcrum S, and the connecting point 8, is always
positi_oned on the straight line X whatcver the second parallel link 3 may be

deformed. To the connecting point B, a counterweight W, is mounted.

Next, a detection lever 25 is provided on the left side (reverse side of the
front -first vertical arm"la in Fig. 1) of the connecting point B8 where the
front first vertical arm 7a and the lower first horizontal arm 8b are
connected. While a conventional electromag_nétic clutch C; is disposed on the
right side of the connecting point 8s, the detection lever 25 is attached to
another electromagnetic clutch C; disposed to a connecting shaft 26
penetrating the lower first horizontal lever 8b (“"which is a counterpart

member") through the front first vertical arm 7a. More specifically, a disc-
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according to the straight line X as a reference, the weights of the
operating mcroscope, etc. [err] and the counterwei ght W can be bal anced
only by noving the counterweight W along the straight |ine X even when the
wei ght of the operating m croscope, etc*gférr] changes because of the

presence sﬁﬁ%@?@ﬂﬁé&e 26al )¢ roraed 'a%rdnéi%\'iacéﬁ thd "nfbet fhg Yhert 26¢ and rt;.he

counterwei ght WA 1I's noved to a bal ancing point, the displacenent of

detectio ed ot | r t
fhe: neut Eiptidagietie CRItRCE.Ss! Frabiian vith 1TiR6d riinge 20 %'i‘fgc?‘;“?"ﬁee

state ?L 108! lrgbvefﬂ;ahgg ?&egﬁgvém&m gelszxt«egf)s&tmn%étfw& Phange970f
and the moveablc flange 28. The moveable flange 28 side is provided with an
electromagnetic coil 29_on which the moveable flange 28 is magnetically
adsorbéd and a spring 30 which urges the moveable flange 28 toward the fixed
flange 27. Accordingly, the electromagnetic coil 29 attracts the moveable
flange 28 overcoming the force of the spring 30 during energization, so that
the detection lever 25 assuﬁes a state of free rotation with respect to the
connecting.shaft 26 (see Fig. 12). lowever, the attraction by the
electromagnetic coil 29 is not exerted during de-energization, so that the
moveable flange 28 is pushed towhrd the fixed flange 27 to hold the r)ange
26a of the connecting shaft 26 between the fixed flange 27 and the moveable
flange 28, and thus the detection lever 25 can be turned integrally with the

connecting shaft 26 (see Fig. 13).

A metal shaft 31 is disposed to protrude from the front first vertical arm 7a
at a position opposing to the detection lever 25; and the outer end portion of
the shaft 31 is resiliently supported by a resilient bushing 32 disposed in
the middle of the detection iever 25. An irradiation section 33 for
irradiating a beam f is provided on the front first vertical arm 7a at a
position opposing to the upper end portion of the detection lever 25. The
irradiation section 33 contains a light-emitting diode 34 therein, and the
beam f from the-light-emitting diode 34 is designed to pass through a slit 35
and impinge upon the upper end portion of the detection lever 25. The upper
- end portion of the detection lever 25 to be irradiated with the beam £ is

provided with a two-piece photo-focation section 36 having two sensors
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baladcing poi nt. Now that the weight of the operating mcroscope, etc.
['err] and that of the counterweight W is bal anced, the el ectromagnetic
clutch C7 of the detection lever 25 isJdgactuated to provide a free joint
at the connecting point [err] connecting the front first vertical arm 7a
and 't he 136ag36lf.i r scconstingbyy #o0. hong &5 the) deliectivnabhever 26aisi mainteining a
operating mcroscope, etc. [err] are vertically noved as shown in Fig. 6,
hor i zont aeryicalvaeutralsposition rlgtive tor the fzont first vertical arm 7a, the
vertical |l y-and- hori zontal | y-conbi ned direction as shown in Fig. 8, the
bal ance lheamertransmbpladathnough ¢hestldge3s impinges at the middle of the two
sensors 36a,36b, and thus the sensors 36a,36b receive the beam f on the same
area, producing no output difference..-uowéver, if the detection lever 25 is
pivoted to either side and deviated from the neutral position, the photo-
detecting area in the sensor 36a or 36b locating on the side opposite to the
side the detection lever 25 is shifted is increased to generate an output
difference, thus enabling detection of the shift. The photo-location section
36 is electrically connected to the control section 24, and the control
section 24 allows the motor M to be driven based on the signal from the
photo-location section 36, whereby the counterweight Ws can be moved in a
direction such that the detection lever 25 can resume the neutral position.
The detection lever 25, the irradiation section 33, the photo-location section

36, etc. constitute the “displacement dctection means".

In the meantime, the operational procedures of the stand will now be
describéd. First, the entire stand is carried to a position near the
operating table specified by a doctor. A specified side microscope W, and a
video camera W, are attached to the opcrating microscope W;. At this point,
the weight of the counterweights W, and the weight on the operating
microscope (W:) side including the side microscope W. and the video camera Ws
(hereinafter referred to as "operating microscope, ctc. W,.3") are not
necessabily balanced. Incidentally, the retaining link mechanism 4 itself
from which the counterweight W, and the operating microscope, etc. W,., are

detached is balanced on the rotational fulerum S.
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16 etc. [err] and the counterweight [err] is naintained, thereby the
operating mcroscope, etc. [err] can bé positioned at any desired spati al
position. Meanwhile, the bell crank 1233the vertical subarm 13, the

hori zontal subarm 14 and the front arn™® di sposed in the enbodi nent
descri beSulsdeguentiynsthe utetadniy diakimechdreism 4 his snepailowed [tar nésume thek

11 for supporting the operating mcroscope, etc. [err] can constantly

mai nt ai nstiadardr postaircpas tshoen By #igi f1,t lasd other el ectromagnetsicoptuteit €, err]

are noved in the horizontal and-vertical directions. In this regard al so,

the struattuatedftot hamobibizt thetdetectibntkeves 25 onto the connecting shaft 26 of
the lower first horizontal arm 8b. If the weight of the operating
microscope, etc.. W;_, and that of theacountqrweight'W. in this state is not
balanced, the angle of the front first vertical arm 7a is inevitably changed
with respect to the lower first horizontal'arm'ab which is a "counterpart
member”, so that the detection lever 25 locked integrally with the connecting
shaft 26 of the lower first horizontal arm 8b is pivoted or shifted relative

to the vertical arm 7a.

Since the detection lever 25 and the front first vertical arm 7a constitute
via the resilient bushing 32 a resilient supporting structure, the deteétion
lever 25 has an allowance of being shifted within the maximum elastic
deformation range of the resilient bushing 32. When the detection lever 25
is shifted relative to the_front first vertical arm 7a, the light receiving
area receiving the beam f from the irradiation section 33 in the sensor 36a
or 36b 1ocating on the side opposite to the direction the defection lever 25
is shifted is incrcased to cause an output difference in the photo-location
section_ss,'and thus the direction that the detection lever 25 is shifted,
i.e. the change in the angle of the front first vertical arm 7a with respect
to the lower first horizontal arm 8b which is.a “counterpart member" at thé

connecting point 8, can be found.

Accordingly, the control section 24, upon receipt of a signal from the photo-
location section 36, rotates the motor M in the direction to correct the

displacement of the detection lever 25, whereby the counterweight We is moved
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t he bal anci ng operation. Further, while the frame 1 described in the above
enbodi nent is of a floor type which is set on the floor, the frane 1 may be
of a ceiling type which is suspended frpmthe ceiling of the operating
room Meanwhile, the technique of dete®TTng displacenent of the retaining

link mechgnisfBetidyalvdl AR ktedikRE life X0 RIBAFReHdsUtif khé WEighCof the

detection | ever ‘25 as described .above, and other neans such as rotary
encoder s ¢nabatifigUiidrosésbe, F.ufé.th.,, tigesnidd ] ttHeNcoMRReAudiBRt (WS RS ARREB NN S
detected may not be limted to the connecting point [err] In addition, the
"auxi | i argf re@tsioRctowaldy thetopePating hfshokopelCetd. IR, T CSQRSFORA); whereas if
the weight of the counterneight w._side.is large, the counterweight W, is

moved in a direction away from the opcrating microscope, etc. W,.; (see Fig.5)

Thus, the reason why thé weight of the operating microscope W side can be
balanced ohly by moving the counterwecight W, in directions along the straight
line X will be described below. In such type of stand, the weight of the
operating microscope, etc. W;_, and that of the counterweight W, must be
balanced in the horizontal and vertical directions on the rotational fqlcrum
S. Namely, to describe referring to Fig; 1, while the weight of the
operating microscope, ete. W,_; and the weight of the counterweight Wi must

satisfy the following relationship:

* Balance in the vertical direction:
WI-: X z; = WC X Z|
* Balance in the horizontal direction:

Wiy X Ly=Wy XL,

In this invention, all the connecting point 3,, rotational fulcrum S, and
counterweight W, are on the straight line X and the counterweight W, moves
only along the straight line X, so that the weight of the operating microscope
W, side and the counterweight W, are well balanced_both in the vertical and
horizontal directions only by moving the countérweight We along the straight

line X even when the weight of thé operating microscope, etc. Wi., side

) ’ o This is the replacement sheet

4 100
Date: i 4 AU{J LJSE‘



[err] and video canera [err], and other devices can be attached. Industri al
Applicability As described above, in the stand for optical devices
according to this invention, the changed4i n both vertical and |ateral

| ength of the second 17 parallel link and nmovenments of fthe counterweight

al ong a nmgﬂggernined straight line allow easy and secured bal ance
adj ust nent between t he wei ght of ' ' -

That is to say, the operating microscope, etc. W,., which are positioned Z, :
L2 with respect to the rotational fulcrum S necessitate the countérweight W
to be moved at a ratio of Z, :.L: in accordance with the weight change of the
operating microscope, ete. Wi., if any. lowever in this invention, since thé
positidﬁ of the counterweight W, to thc_rotational fulerum S, i.e. Z: : L, is
equal to the above described Z: : L, as seen from the positional relationship
according to the straight line X as a reference, the weights of the operating
microscope, etc. W,_, and the coﬁnterwcight W, can be balanced only by moving
the counterweight W, along the straigh; line X even when the weight of the

-operating microscope, -etc. W,., changes because of the presence or absence of

the auxiliary devices.

Therefore, when the counterweight Wy is moved to a balancing point, the
displacement of the detection lever 25 is corrected to allow the detection
lever 25 to resume the neutral position, so that the photo-location section
36 detects the state of the neutral position,'and the control section 24
stops driving of the motor M to allow the counterweight W, to stop at the
balancing point. Now that the weight of the operating microscope, ete. W;_,
énd that of the counterweight W, is balanced, the electromagnetic clutch C;
of the detection lever 25 is deactuated to provide a free joint at the
connecting point 8, connecting the front first vertical arm 7a and the lower
first horizontal arm 8b. In the balanced stand, when the operating
microscope, cte. W;.; are vertically moved as shown in Fig. 6, horizontally
moved as shown in Fig. 7, or in a vertically-and-horizontally—combined

direction as shown in Fig. 8, the balance between the operating microscope,
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t he dberating m croscope and auxiliary devices and that of the
count erwei ght both vertically and horizontally, so that the stand is

particularly suitable for retaining optlibgal devices for medical use which
require a short-tine balance adjustnent in an operation room What is

cl ai med iste.1W,; A, samhdheocounterwelghit \W.c s, neimtpined,ntherebyt theniopgrat ing
mechani sm essentially consisting of first and second

microscope, etc. W,_, can be positioned at any desired spatial position.

_ Meanwhile, the bell crank 12, the vertical subarm 13, the horizontal subarm 14
and the front arm 10 disposed in the embodiment deseribed above constitute a
structure where the supporting_para-]lc_l link 11 for supporting the operating
microséope, etec. Wi_, can_constantly maintain the vertical posture, even if
the operating microscope, etc. Wi, are moved in the horizontal and vértical

directions. In this regard also, the structurc of the embodiment facilitates

the balancing operation.

Further, while the frame 1 described in the above embodiment is of a floor
type which is set on the floor, the frame 1 may be of a ceiling type which is

suspended from the ceiling of the operating room.

Mea_nwhile, the technique of detecting disp_lacement of the retaining link
mechanism 4 may not be limit_ed to the embodiment utilizing the detection -
lever 25 as described above, and other means such as rotary encoders can be

utilized. Further, the position where the displacement is detected may not be

limited to the connecting point8s.

In addition, the "auxiliary devices" may not be limited to the side microscope

W, and video camera Wz, and other devices can be attaehed.

Industrial Applicability

As described above, in the stand for optical devices according to this

invention, the changes in both vertical and lateral length of the second
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paral l el |inks which interlock each other, said retaining |ink mechanism

bei ng supported at the internediary portion thereof on a rotational fulcrum

~of a frame; a nedical optical device anglor its auxiliary devices being
retained at the extrenmity of a supportifg arm said supporting arm bei ng

formed bypgpdiedi Nonik i moVemedts ot tAE dbuntlerRéightnlalbifed Jhdedetepflined
count erwel ght nounted on a connecting point, said connecting point as the

farthest seraight ilige RALGK dakprandnsecupbd batiiile Adjustiéntobetiel BRCABIENL of

parallel link being positioned on a straight line connecting the extrenty

of said suppepérdtdngriicrosedpe hd aleiliaPRldeviddy did that of the counterweight
both vertically and horizontally, so that the stand is particularly suitable
for retaining optical devices for medical use which reqdire a short-time

balance adjustment in an operation room,

- This is the replacement sheet

AUG 1396

Date: | 4 !



characterized in that the lengths of said second parallel link is
retractable both vertically and laterally so that the counterweight is

moveabl e al ong said straight line. 2. 18he stand for optical devices
according to Caim1, wherein said first parallel link is Supported at the

i nt er medi {pat AQrélia@Medfisa first vertical armthereof on said rotationa
fulcrumof said frame, said first parallel link being formed by conbining a

pair of figr st Avetdndcedr gpfrﬁ;agrubv@c&al Gomprisingst horizontal arns, said pairs
of first vertical arms and first horizontal armns bei ng parallel,

respectively; @ reegifiag PRl GidthalAsinCesseRti iy &onsi8Xing @ryfﬁ&w ang svcond
retained at the extremty of said supporting arm said supporting
parallel links which interlock each other, sa;d retaining link mechanism
being supported at the intermediary portion fhereor on a rotational fulcrum of
a frame; |
a-medical optical device and/or its auxiliary devices being retained at
the extremity of a supporting arm, said supporting arm being formed by
extending a part of said first parallel link laterallyf and
a counterweight mounted on a connecting point, said connecting point as
the farthest connecting point from the rotational fulcrum of said éecond
parallel link being positioned on a straight line connecting the extremity of
said supporting arm and said rotational fulcrum;
characterized in that the lengths of said second parallel link is
retractable both vertically and latcrally so that the counterweight is

moveable along said straight line.

2. The stand for optical devices according to Claim 1, wherein said first
parallel link is supported at the intermediary portion of a first vertic&l arm
thercof on said rotational fulcrum of said frame, said first parallel link
being formed by combining a pair of first vertical arms and a pair of first
horizontal abms, said pairs of first vertical arms and first horizontal arms
being parallel, respectively; a medical optical device and/or its auxiliary
devices are rctaincd at the extremity of said supporting arm, said supporting
arm being formed by extending said upper first horizontal arm in one

direction; and said second parallel link is formed by a retractable upper
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_ arn1béing formed by extending said upper first horizontal armin one

direction; and said second parallel link is forned by a retractabl e upper
second horizontal arm fornmed byextendingga | ower first horizontal arm of
said first parallel link toward the opposSfte direction to said direction, a

| over secseegnddworizontal azmnidrsed bypentendiag ailokers £irstuppizostaloatn of said
hori zontal arm a retractable second vertical armfornmed by extendi ng the
ot her fi rirsteparatbel dink dowandithie yoppasite: tireethen toesaidcdutrdes i amc antiower

vertical arm being parallel
second horizontal arm being parallel with said upper second horizontal arm, a
retractable second vertical arm formed by extending the other first vertical
arm downwardly, and the other retractable second verticdl arm being parallel

with said second vcrtical arm. .

3. The stand for optical devices according to Claim 1 or 2, wherein a
supporting parallel link having a vertical arm is provided on the lower end of
a front arm to support a medical optical device and/or its auxiliary devices

on a lowest horizontal arm of said supporting parallel link.

4. The stand for optical devices according to any of Claims 1 to 3, wﬁerein
at a connecting point of said first or sccond vertical arm and a counterpaft
member pivbtably supported by said first or second vertical arm, a
displacement detection means is provided for detecting the pivoted
displacement of a detection lever with respeét to said first or second
vertical arm based on the signal output from a photo-location section, said
displacement detcection means beihg locked on said countcrpart member, said
- displacement detection means combrising a detection lever pivotably supported -
on said counterpart member via an clecctromagnetic clutch in a locked or
unloéked state, a shaft connecting said detection lever and said first or
second vertical arm and being resiliently supported at one end portioh
thereof by a resilient bushihg, a beam irradiation section provided on one of
said detection lever or said first or second vertical arm, and a photo-
location section provided on the other of said detection lever or said first

or second vertical arm.
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with said second vertical arm 3. The stand for optical devices according
to Caim1l1l or 2, wherein a supporting parallel Iink having a vertical arm
is provided on the |ower end of a frontggarmto support a nedical optica
device and/or its auxiliary devices on=a 1 owest horizontal "arm of said
supporting parallel link. 4. The stand for optical devices according to
any of Clains | to 3, wherein at a connecting point of said first or second
vertical &rm Bl stand for coptacal devices gucording to anpofr Chainsy1 sto d, fwheseinor
second vertical arm a displacenent detection neans is provided for

det ect i nga tdeé¢veineansd sdppidednsaid drive dednsccomprisingea motoh farspetrtacting

said first or second
each arm of a second parallel link toﬁallow.said counterweight to move along
said straight linc, and a control section for controlling said motor in
accordance with the output from said photo-location device to allow said

counterweight to move in a direction that said detection lever returns to the

neutral position.

6. The stand for optical devices_according to any of Claims 1 to 5, wherein
on the-connecting point which is the origin of said supporting arm is
pivotablly supported a bell crank having both a Eear end portion on the
horizontal 1ihe including the connecting point‘and an upper end portion on the
vertical line including the connecting point, further on the extremity of
said supporting arm is provided a front link for retaining medical optical
device and/or its auxiliary devices, said rear end portion of said bell crank
énd a portion on said frame are connccted by a vertical subarm which is
parallel with one first vertical arm of a first parallel link and has a length
" which is equal to the distance from the connecting point to the rotational
fulcerum of said first vertical arm, and said upper end portion of said bell
crank.and said upper end portion of a front link are connected by a horizontal
subarm which is parallel with said supporting arm and has a length which is

equal to the distance of said supporting arm.

L
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vertical arm based on the signal output froma photo-location section, said
di spl acenent detection neans being | ocked on said counterpart ‘nenber, said
di spl acenent detection neans conprising a detection |ever pivotably
supported on said counterpart nenber viZlean el ectromagnetic clutch in a

| ocked or unl ocked state, a sSRAND EOROPTICADDEVACES det ection | ever and said
first or second vertical armand being resiliently supported at one end
portion thereof by a resilient bushing, a beamirradiation section provided
on one of said detection lever or said first or second vertical arm and a
photo- | ocation section provided on ABS®RAQTher of said detection |ever or
said first or second vertical arm '

Disclosed is a stand for optical devices, wherein the lengths of a second
parallel link 3 is retractable both vertically and laterally, so that a
counterﬁeight Ws is moveable along a straight line X connecting a connecting
point A, at the extremity of a suppofting arm 9 and a rotational fulcrum S.

Moving the counterweight W, along the straight line X provides an easy and

secured balance adjustment of the weight of operating microscope, etc. W:_;

both in horizontal and vertical directions.
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This js the replacenent sheet 5. The stand for optical devices
aétdrding to any of Claims 1 to 4, wherein a drive neans is provided, said
drive neans conprising a notor for retracting each armof a second parall el
link to allow.,said counterwei ght to nove along said straight linc, and a
control section for controlling said notor 1 accordance wth the output
fromsaid photo-location device to allow sa/zecounterwei ght to nove in a
direction that Ig,l%g]ﬂuglet‘]ect ion lever returns to the

This is the replacement sheet
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neutral® position. 6. The stand for optical devices according to any of
Clains 1 to 5 wherein on the connecting point which is the origin of said
supporting armis pivotablly supported a bell crank having both a rear end

‘portion on the horizontal line including the connecting poiht and an upper
end portion on the vertical |ine includingd&ge connecting point, further on
the extremty of said supporting armis p ded a front link for retaining

medi cal optical. device and/or its auxiliary devices, said rear end portion
of said bell crank and a portion on said frame are connected by a verti cal
subar m whi ch | el with one first vertical armof a first paralle
l'ink and has iéézz

FIGURE _ 3
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whi,.ch i s equal to the distance fromthe connecting point to the rotationa
fulcrumof said first vertical arm and said upper end portion of said bel
crank and sai d upper end portion of a front link are connected by a

hori zontal subarmwhich is parallel with said supporting arm and has a

- length which is equal to the distance of3;Qy<j supporting arm
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